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EXECUTIVE SUMHXRY

High levels of polychlorinated biphenyls (PCBs) in soil ani
se Jiment in Waukegan Harbor and land owned by Outboard .Marine
Corporation (OMC) near the North Ditch, a small tributary of
L*';e Michigan, hive b*en discovered by various public and
private organizations sine* 1976. Concentrations o'f PCBs
exceeding 30 percent on a dry weight basis (300,000 parts
p«r Billion (ppm) ) have been found in localized areas at the
furmer DMC outfall. PCBs have penetrated into the layer
underlying the harbor sediments near this outfall. The PCBs
have spread laterally, contaminating soil, water, and sedi-
ment in Waukegan Harbor, Lake Michigan, and on adjacent land.
f'-'3s have also entered the aquatic food chain, bioacrunulating
i.-i the -op carnivores, such as salmon and trout.

To* issr-»diate threat that PCBs pose to the water quality of
L\ce Michigan and the potential threat to human health have
prompt*:! the U.S. Environmental Protection Agency (OSEPA) to
ccjTTanisi Ion this feasibility study to recommend the »ost cost-
erfectire source control remedial actions that are in accor-
dance w.th the National Oil And Hazardous Substances Contin-
gency P.aa (NCP) , 40 CFR 300.

This feasibility study is based on 'the premise that only
>C3s in concentrations greater than 50 ppm need be addressed
b-'ause these concentrations are regulated by 40 CFR 761.
Previous investigations estimated that approximately
\0,900 cubic yards (yd1) of sediment, sand, and silt in Slip
Us. 3} 35,700 yd* of sediment in the Upper Harbor; and
175,100 yd» soil fron the Forth Ditch/Parking Lot area are
contaminated with PCBs in concentrations exceeding 50

procedures followed to develop the recommended alterna-
ves for cleanup action included:

• Reviewing identified processes with the potential
for contributing to PCB removal

• Screening these alternative processes based on
engineering feasibility, environmental impact,
cost, and conforaance with site-specific objec-
tives and the VCP

• Combining the processes that remained after screen-
ing into several remedial action alternatives for
• lip Ho. 3, the Upper Harbor, and the Worth
Ditch/Pa rltiag Let area for further evaluation
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• Recommending cost-effective source control remedial
alternatives for etch area (Slip No. 3, the Dpper
Harbor, the North Ditch, and the Parking Lot area)

• Interacting regularly with the regulatory agencies

The source control renediai action alternatives listed below
were based on the feasibility study and consultation with
DSEPA. The alternatives resulted from a screening procedure
that initially considered over 70 unit processes. The unit
processes retained for further evaluation vere assembled
into the 21 alternative remedial action systems frr initial
screening. Detailed evaluation of 16 alternatives and sub-
alternatives was conducted to address their advantages and
disadvantages.

The alternatives are ccnsistent with the requirements of the
NCP for tho selection of the lowest cost alternative that is
technologically feasible, protects human health and the envi-
ronment , and considers the need to balance funds tinder the
Superfund Program. Zn view of these considerations, the
five cleanup actions listed below comprise CSEPA's recom-
mended cleanup plan for the OMC site.

• Slip Ko. 3 and Upper Harbor: Subaltemative I.
This subaiternative would be used only in con-
junction with Alternative 6B. PCB-contaminatad
sediment, sand, and silt would be dredged from the
localized area a*ar the former OMC outfall. This
suiterial contains the greatest PCS concentrations
in the harbor and represents 92 percent of all the
PCBs now found in Slip Ho. 3 and the Upper Harbor.
This alternative would remove, fix, and dispose of
an estimated 5,700 yd* of PCB-contaminated material
containing about 286,500 Ib of PCBs. The material
would be disposed of offsite in a licensed chemical
waste landfill. The estimated Order-of-Magnitude
cost is $3,150,000.

• Slip No. 3 and Upper Earbor; Alternative 6B. A
cofferdam with a slurry wall would b« constructed
around the perimeter jof Slip Ho. 3, part of the
Upper Harbor sediments would be dredged into the
contained area, and then the containment area would
b« capped. The estimated Order-of-Magnitude cost
is $6,100,000.

• Worth Ditch Area; Subaiternative I. This subalter-
native would be used only in conjunction with Alter-
native 4B. PCB-contaminated soil would b« excavated
from the localized areas in the Crescent Ditch and
Oval Lagoon. This material contains the greatest
PCB concentrations in the North Ditch area and
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represents 57 percent of all the PCBi now found in
the North Ditch/ParXing Lot are*. This alternative
vould reaove and dispose of an estimated 5,500 yd1
of PCs-contaminated »oil containing about 440,500
1±> of PCBx. The soil would be disposed of offsite
in a lice.Med chemical waste landfill. -The esti-
mated Order-of-Magnitude cost is $740,000.

North Ditcn Area; Alternative 4B. PCB-cbntaininated
•oil would be contained and capped in the Crescent
Ditch/Oval Lagoon arta. A pipeline to bypass the
tast-west portion of the North Ditch would also be
constructed (with partial «xcavation of PCB-contaii-
nated soil to install the pipe). The PL'B-contaminated
•oil free the bypass excavation vould be placed in
the Crerrant Di.ch/Oval Lagoon area before capping
the area. The estimated Order-of-Kagnitude cost is
$«5,21G,OCD.

irc, Ln- Aret: Alternative 4. PCB-contamir.ated.
— •( ; soil wouirl be contained and capped in the Parking

Lot area. The estimated Order-of-Magnitude cost
i» $3,210,000.

r •

j The total estii.atei Order--of-Mag7iitude cost to implement the
l- . above alternatives is $17,410,000.

j" . Puolic comnents vil* be received during the 30-day public
ccimer.t period. Th-.' DSEPA Record of Decision issued at the
en?" of the public concent period will determine specifically
the alternatives to be implemented, with nodifications , •

} if any, resulting fr-sm puhlic comment. **•

A conceptual desig-n will be prepared for the remedial action
[~ « Jterr.ative (f } selected by CSEPA.
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Section 1
__ INTRODUCTION

This report presents the results of a Source Control Feasi-
bility Study (FS) to evaluate alternative Beans to remove,
contain, fix, or otherwise treat polychlorinated 'biphenyl
(PCS) contaminated soilt on th« Outboard Harine Corporation
(OMC) site and PCE-contaainated sediments in the Waukegan,
Illinois, harbor. This work was authorized by the United
States Environmental Protection Agency (DSEPA) en March IB,
1983, by Work Authorization 13-5M28.0.

PURPOSE

The purpose of this TS is to r^ronsneiid the aost cost-effective
•ource control remedial actior.j in arcordance with the national
Oil and Hazardous Kabsttncee Ccnting-*ncy Plan (NCP) promulgated
July 16, 198: <-i- FP 31160-21243; 4C CFR 300). A conceptual
design of the stlerttd rerediai action alternatives, determined
by the USEPA Pecord of Decision, will be presented in a separate
report. The puipose of this report is to summarize the review
and screening process used to develop the recommended alter-
natives.

SCOPE OF WORK

A comprehensive description of the s :ope of work was presented
in the 'Final Work Pl-n, Sour.-:* Control Feasibility Study,
OMC Site, Waukecan, Illinois,' DSEPA Work Authorization 13-
5M28.0, dated Karen 26, 1983. A brief summary of the scope
of work follows.

Task li Work ?lan and Backorojnd Information Development

This task included development of * detailed work plan for
conducting the FS; review of existing reports, naps, and
other date; c«velopment cf a concise history of the site ar.d
description of its current status; and a site visit.

Task 2t Develepment of Alternatives

Task 2 vork included development of site-specific remedial
response objectives and screening criteria; identification
of remedial response alternatives, both from previous reports
and based on experience; and an assessment of existing tech-
nology potentially applicable to remedial responses at this
•ite. A comprehensive list of alternative unit processes
was then developed, and preliminary screening was done to
assess the potential applicability of each unit process to
•ach of four areas of the project site. To conclude this
task, the unit processes retained from the preliminary

FD998.051 1-1



screening were aiseribled into remedial action alternatives
for each of tht project areas. Five or iix alternative*
wera developed for each area. The alternatives selected
were reviewed by USEPA and Statt of Illinois staff (Illinois
Environmental Protection Agencv and Attorney General's
Office).

" ?*** .3_t Initial Screening of Selected Alternatives .
* ^

In this task, the alternativt remedial actions developed in
Task 2 for each area were compared in terras of incremental
(comparative) costs, environmental effects, and engineering
feasibility. Based on the results of these comparisons, two
to four alternatives for «ach area were retained for sore

• detailed evaluation in Task 5. In addition, data gaps that
became apparent during Tasks 2 and 3 were identified, and t
laboratory testing program was proposed to OSEPA to provide
information needed for conceptual design (see Task 4).

Task 4; Additional Engineering Studies

Initially, no additional engineering studies were included
in the scope of work. As a result of the data gaps identi-
fied in Tasks 2 and 3, DSEPA authorized laboratory testing
to evaluate the practicality of using portland cement (or
other admixtures) to fix the contaminated sediments and to
provide additional information about sediment dewatering and
water treatment. It is anticipated that the results will b«
Available, about August 1, 1983. They will be presented
under separate cover.

Task 5; Detailed Evaluation of Feasible Alternatives

The purpose of this task was to develop additional details
on the alternatives retained from Task 3 and to determine
which alternative would be »ost cost-effective. • More de-
tailed engineering aspect* of the alternatives were can-

't - »idered, the potential environmental impacts of each alter-
native were identified in nore detail, and Order-of-Kagnitude
cost estimates1 were developed for each alternative. The
results of this task were used to recommend one alternative

• for each area. The recommended alternatives were discussed
with DSEPA, and this report was prepared to summarize all
the work in Tasks 1, 2, 3, and 5.

IThe American Association of Cost Engineers defines an "Orde:
of-Magnitude* estimate at *An approximate estimate Bade
without detailed engineering data. Examples include: an
estimate from cost-capacity curves, an.estimate using scale-
up or scale-down factors and an approximate ratio estimate.
It is normally expected that an estimate of this type would
be accurate within +50 percent and -30 percent."
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After DSEPA review of this report, a revised work plan will
be developed to complete the conceptual design of the
•elected alternatives.

6: Conceptual Design

Conceptual design of the selected alternatives fill: consist
of presenting, in report form, the data necessary t& defins
.the significant aspects of the conceptual design to that thi
design lead agency can accomplish the design. This task
will be completed in coordination with the next lead agenc> ,
expected to be the U.S. Army Corps of Engineers (DSCOE) .
The conceptual design report will include the descriptive
text and figures necessary to document the recommended de-
signs. Refined Order~of-Kagnitude cost estimates for each
alternative and A master implementation schedule will als.>
be included. Authorisation to proceed with Task 6 vill t-
released after public comments cave been reviewed tnd thf.
CSEPA Record of Decision has been Bade.

Task 7t Additional Eequirereents

This task includes project management, quality assurance,
and miscellaneous services not included elsewhere.

SITE DESCRIPTION

The OMC site is located near the intersection of Grand Ava-
nue and Sheridan Road on the west shore of Lake Kichiyen jj.
Waukegan, Illinois, about 37 miles north of Chicago aau
10 miles south of the Wisconsin border (Figure 1-1} .

Waukegan Earbor is an irregularly shaped harbor about 37 ceres
in area. For purposes of this TS, the harbor has been divided
into two areas: Slip No. 3 and the Upper Harbor. Thtsc
areas arc shown on Figure 1-2. The PCB concentration for
each of the two areas is also shown rn Itrure l-2t Slip
Ho. 3 with greater than 500 parts per nil lion (ppni ar.d Up:.er
Harbor with between 50 and 500 ppa. Water depths in the
harbor generally vary from 14 to 25 fact (ft) , with some
shallower depths in parts of Slip Mo. 3. The harbor sedi-
s>ents consist of 1 to 7 ft of vary soft organic silt (suck!
overlying typically 4 ft of medium dense, fine to coarse
•and. A vary stiff silt (glacial till) that typically
ranges from 50 to more than 100 ft thick underlies the sand.
The antire harbor is bordered by 20- to 25-ft-long steel
sheet piling, except at the Waukegan Port District boat
launching areas and at the retaining .wall near the harbor
mouth. The sheet piles generally extend into the sand layer
above the glacial till.
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oil interceptor sy»t*n. The floor drains discharged to the
Korth Ditch and WauXegan Harbor. D5IPA estimate* that the
discharge could bavt bten as high as 20 perctnt (001, 068).

In 1976, DSEPA began to 'regulate PCB disposal. CMC exten-
•ively sampled outfalls and sealed tvo outfalls entering the
Crescent Ditch portion of the North Ditch, pursuant; to an
Administrative Enforcement Order by USEPA and lEPAi b«C
declined to fct on USEPA's demand for immediate action to
remove PCB sediments. After negotiations among OMC, IIPA,
and USEPA concerning responsibility for cleanup of the harbor
and the North Ditch failed, legal actions ensued that have
cot been settled to data.

A third outfall, at the aast and of the Crescent Ditch, cur-
rently discharges approximately 150,000 gallons per day (gpd)
of concontact, once-through cooling water. This cooling
water supply partially originates from Slip No. 3 in WauXegan
Earbor (001).

Numerous scientific investigations have been conducted to
define the axtent of the PCB contamination. Alternatives
for removal/destruction of PCB-contaminated sediments in the
harbor and the North Ditch area have been previously formu-
lated end proposed. A listing of the data used to conduct
the TS is presented in Section 8, Bibliography.

Remedial action, consisting of building a bypass around the
North Ditch, was attempted in December 1979. This activity
unearthed new areas of substantial PCB contamination beneath
CMC's North Parking Lot. The bypass construction was post- ,
poned in aarly I960, when USEPA updated its preliminary re-
medial action alternatives assessment and ultimate disposal
and/or destruction alternatives to include the Parking Lot
area of contamination.

Also la 1980, a special congressional appropriation in the
USEFA budget and Comprehensive Environmental Response, Com-
pensation, and Liability Act (CERCLA) *Superfund" monies
became available to begin the cleanup of WauXegan Earbor.
USEPA contracted with WAPORA, Inc., to conduct an Environmen-
tal Assessment (EA) of the site, funding, site constraints,
and the time schedule siodifi-ed the feasible alternatives
discussed in the unpublished work by WAPORA, Inc. (002, 048).
This funding was also used for planning and design work con-
ducted by Mason i Eanger. Zn March 1983, the State of Illinois
and USEPA signed the State Superfund Contract for this site,
which included funding for this PS to assess alternatives.
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EXTENT OF THE PROBLEM '

Waukegan Harbor

Based on Mason 4 Hangar's Addendum to Final Report, dated
- May 1981 (008), and Mason t Hanger's Second Addendum to Final
Report, dated March 1982 (016), about 42,900 cubic yards

* (yd1) of upper sediments (muck) and 3,700 yd1 of deep sediments
(sand and silt) would have to be controlled to clean up areas
of contamination exceeding 50 ppm PCS in Waukegar. Harbor.
These quantities were based on available data and were assumed
co be accurate to an order of magnitude (076). The addenda
define the following areas of PCB contamination:

• Slip No. 3—About 7,200 yd' of muck at thicknesses
varying from 2 to 5 ft are contaminated by about
167,20C lb of PCBs, with concentrations typically
exceeding 500 ppm. About 3,700 ydj of sand and
silt at an average thickness of 7 ft are contami-
nated by about 138,000 lb of PCBs, with concentra-
tions exceeding 10,000 ppm in a localized area
near the former CMC outfall.

• Upper Harbor—About 35,700 yd' of auck at thick-
cesses varying from 1 to 5 ft are contaminated by
about 5,000 lb of PCBs, with concentrations typi-
cally 50 to SCO ppm.

North Ditch/Parking Lot Area s.

Based on Mason t Hanger's Final Report, dated January 1981
(001), and on Veston't study of March 1982 (051), about
175,800 yd* of material would have to be controlled to clean
up areas of contamination exceeding 50 ppm PCB in the North
Ditch/Parking Lot area. These quantities were based on avail-

t rble data and were assumed to be accurate to an order of
'- • magnitude (076). The reports define the following areas of

PCB contamination:

• -Crescent Ditch—About 28,900 yd* of soil at an
average thickness of 25 ft are contaminated by
about 403,700 lb of PCBs. Typically, concentra-
tions are 5,000 to 38,000 ppm. Worth of the die
•torage area, about 2,300 yd1 of soil at an average
thickness of 3 ft are contaminated by about 2,000 lb
of PCBs. Concentrations are typically about 200 ppm.

• Oval Lagoon—About 14,600 yd1 of soil at aa average
thickness of 27 ft are contaminated. There are
about 15,500 lb of PCBs in the top 5 ft of the
lagoon. Typically, concentrations in the top 5 ft
are about 26,000 ppm. There were no data on the
PCB concentrations or quantities below 5 ft.
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• North Ditch—About 25,000 yd1 of soil at an average
thickness of 25 ft art contaminated by at least
4,300 Ib of PCBs. About 200 ft of the western
portion of the ditch are contaminated with concen-
trations typically in excess of 5,000 ppm PCB, and
abc.it 1,000 ft of the western and central: portion
of the ditch are contaminated with concentrations
typically ranging from 500 to 5,000 ppm.

• Parking Let—Beneath the eastern half of the exist-
ing Parking Lot, about €8,000 yd1 of soil at thick-
cesses varying from 2 to 12 ft are contaminated.
In the northwest portion of this contaminated area,
an additional 37,000 yd1 of toil at thicknesses
vervr.ng from 5 to 30 ft are contaminated. Approxi-
Bttt.'y 277,700 Ib of PCBs are in these areas. The
northwest corner and an area east of the Parking
Let Are ccntaminated with concentrations typically
in *r.cess of 5,000 ppm PCS. The gouthwest corner
of the Parking Lot is contaminated with concentra-
tions typically ranging from 50 to 5,000 ppm.

ASSESSMENT OF POTENTIAL IMPACTS

Effects on Fish

The DSEPA Ambient Wnter Quality Criteria for protection of
freshwater aq-etic life from PCB chronic toxicity is
0.01-5 pertE ?xr. billion (ppb) (088). The lowest reported
toxic concentration for freshwater aquatic life for PCB
acute toxicity is 2.0 ppb (085). Total PCB concentrations
in the surface water at the OHC site vary from about 0.6 ppb
in Vaukegan Earbor to less than 0.01 ppb in Lake Michigan
directly offshore fzom Waukegan Earbor. About <0 percent of
•the total harbor PC3s in the water column is in the dis-
aolved form. The wtter column PCB concentrations vary over
a range of about 1.1 to 2.0 orders of magnitude (035).

fish accumulate PCBs in their tissues by uptake from the
water in which they live and by ingestion of aquatic organ-
isms, insects, and plants that have taken up PCBs from their
environment. It has been demonstrated that fish bioaccumu-
late PCBs to factors of 100,000 or Bore times the ambient
water concentrations of PCBs. Available data indicate that
PCBs are not excreted or degraded but are stored in skin and
adipose (fatty) tissue. In DSEPA studies on Lake Michigan
fish, results ranged from concentrations of 2.7 to 187 ppm
PCB in fatty tissue for all species.- PCB concentrations in
aotcess of 5 ppm were present in all trout and salmon sure
than 12 inches long. Positive correlations between size of
the fish, percent fat, and age and the concentration of PCBs
dissolved in the water column have also been found. There-
fore, larger fish with a higher percent fat content, ruch as
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salmon and trout, accumulate high concentrations of PCBs.
Bottom feeders, »uch as carp, also accumulate- very high PCS
concentrations from contact with PCB-contaminated bottom
sediments (002, 021).

Bioaccumulation has been shown to occur at positions higher
in the food chain. Carnivorous predators, such as large-
.mouth bass, have markedly higher PCS concentrations than
species lower on the food chain (069, 002, 021).

Research has also shown that PCBs interfere with grovth and
reproduction of several species of fish. PCBs in the water
column have been shown to inhibit phytoplanXton photosynthe-
sis. This will limit the growth of fish that require phyto-
plankton as a food source. High PCS concentrations in bottom
sediments may interfere with the development of eggs that
are deposited on the bottom during spawning. Fish fry mor-
tality has a direct correlation to PCS levels in the water
column, thereby artificially reducing fish populations.
PCBfc may ultimately act to diminish natural populations of
fish species (002, 021, 049).

Effects on Animals

Physiological effects on animals caused by PCB exposure or
ingestion include the following (069, 086, 087) t

• Death of lower invertebrates

• Swelling of livers in various species

• Enzyme system disturbances in various species

• Growth inhibition in hamsters

• Decrease in immunosuppression in birds and •a.mnals

• Hyperfceratosis, trethyrna, blisters, and desquama-
tion in rabbits

• Decreased reproduction in Kinks

The fact that PCBs bioacrumulate in animal tissues is also
of concern because the contaminant remains in the food
chain. PCB concentrations bioaccumulate without being
degraded or eliminated and can reach levels that siay be
toxic to those organisms at the top of the food chain (085).

Impacts en Public Health and tafety

The s^gnitude of PCB effects on human health are not yet
known.- However, a severe accident involving PCB contamination
of rice oil occurred in Kyushu, Japan, in 1968, implicating
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PCBs as a health hazard. The Japanese called the accident
Yusho (oil disease). The oil contained PCS concentration*
of 2 fOOO and 3,000 ppm, now known to be in combination with
chlorinated dibenzofurans and quaterphenyls (049, 065).
Health effect* vert documented in BOre than 2,000 persons.
Consumption of the contaminated oil resulttd in skin lesions,
blindness, hearing loss, jaundice, and abdc-nintl pain.. Uter-
ine ulcers, stillbirths, and miscarriages also occurred.
Infants born to mothers exposed to the .contaminated 'rice oil
exhibited skin, gua, and fingernail dis'coloration, indicating
that at least some of the contaminants crossed the placer.tal
membranes. Other symptoms of Yusho toxicity in hunans include:
•welling of joints, waxy secretion of eyelid elands, general
lethargy, joint pain, weakness and vomiting, abnormal menstrual
cycles, and weight loss (OB5, 086, 087, 002, 021, 049).

Occupational exposure to PCB mixtures h»f caused chloracne
and liver injuries in wor.<tr£ exposed to low levels. PCS
effects on worker health from ocr^fctior.%1 exposure have
also been documented (049, CC2, 021).

Documented occurrences of high levels of PCB contamination
in humans have almost all resulted from consumption of contami-
nated foods, accidentally or through accumulation in fatty
tissues through the food chain. Inhalation of and akin contact
with PCBs are not considered a significant source of contani-
nation for the general public, but they tre of concern in
occupational exposure. Th« Occupation*! Safety and Health
Administration (OSHA) standards (29 CTF 1910) for an 8-hour
work shift exposure to PCBs in air in 1.0 nilligram per liter
(mg/1) for PCBs with 54 percent chlorine (Aroclnr 1254) and
0.5 »g/l for PCBs with 42 percent chlorine (Axorlor 1242).
There is no OSHA standard set for PCBs with 48 percent chlorine
(Axoclor 1248) . Samples taken by the Environmental Research
Croup, Inc. (ERG) on September 3, 1960, fc*r USEPA detected
Axoclor 1242 and Axoclor 1248 in Wtukegan Harbor sediments.
Axoclor 1254 vas be low ce->:e=tion limit* (C~>9).

CSEPA Ambient Water Quality Criteria for carciaogenicity
protection of human health from ingestion of water and organ-
isms is 0.00079 ppb at the lO*1 risk level. Concentrations
that have a risk level of 10~s are estimated to result in. an
increase of one cancer death per 100,000 people who
experience PCB exposure over * lifetime. Total PCB
concentration vary from 0.6 ppb in Waukegan Harbor to less
than 0.01 ppb in Lake Michigan directly offshore from
Waukegan Harbor (035). There is an emergency water supply
intake for Waukegan near the mouth of the harbor.

Potential Impacts of Ho Action

Under the Ho Action alternative, surface-water bodies, sedi-
ments, and soils would remain contaminated with * toxic aubstance
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regulated under Toxic Substances Control Act (TSCA) . Socioe-
conomic impacts would continue and might include the following
(085):

• Lons of fish for human consumption

• Reduction or loss of commercial fishing . •

• Decline in property values

• Depressed area growth

• Reduction in recreational activity, such as beating
and sport fishing .

• Reduction in comnercial harbor access due to lack
of harbor dredging

• Expenditures for laboratory analysis JD£ area wtter,
soil, and biota samples

• Occupational exposure

• Expenditures for uedical cervices

• Expenditures for legal services

.Slip No. 3 and Upper Harbor. The Ho Action alternative will
leave an estimated 305,200 Ib of PCBs in Slip No. 3 with
concentrations in exctis of 10,000 ppm in the localized area
of Slip No. 3 and in excess of 500 ppm in the rest of Slip
No. 3 sediments; and 5,000 Ib of PCBs in the Upper Harbor in
concentrations between 50 and 500 ppm. Approximately
18.4 percent of all the PCBs now found in Slip No. 3 and the
Cpper Harbor sediments are located in Slip No. 3. PCBs in
these concentrations are regulated by 40 CFR 761 under TSCA.

Slip No. 3 and the Upper Harbor PCBs will continue- to contrib-
ute to the estimated 22 Ib of PCBs released into Lake Michi-
gan each year froa Waukegan Harbor water (based on a steady
state model) (035). The Waukegan area will continue to repre-
sent the B»st significant contributor to Lake Michigan PCB
contamination, since it holds the largest known uncontained
PCB aass in the lake basin. The potential for volatilization
ef PCBs will continue, contributing to the estimated 12 to
40 Ib released from the harbor into the local airshed each
year (007, 030, 035). Channel dredging has been suspended
because of PCB contamination, and shipping access to the
harbor will eventually be eliminated. Harbor siaintenance
dredging of PCB-contaminated soils is expensive because of
disposal and handling requirements. Huron Portland Cement
and National Gypsum are now and will continue to b« directly
impacted, since they depend on the harbor to receive raw
material shipments.
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Korth Ditch/Parking Lot Area. The Ho Action Alternative
will leave *n e*t:Ln«ted 773,200 Ib Of KTB* in the North
Ditch/Parking Lot art* with levels of PCB contamination in
•xeess of 10,000 ppm in a localized area of the Crevcent
Ditch and Oval Lagoon and between 50 and 10,000 ppre in the
rest of the North Ditch/Parking Lot area toil*. ' Offsite
drainage that •nter» the North Ditch will continue .to become
contaminated, diicharging PCBs into Lake Michigan.: It is
estimated that this »ource discharges 7 to 20 pounds per
year (Lb/yr) of PCB« into the lake annually (032, 03*5).

Existing volatilization of PCBs from the Korth Ditch waters
it estimated to be 15 Ib/yr (004). Although volatilization
of contaminated toils does not appear to be occurring now,
the potential exists if existing soils are disturbed fnoo .
Grading, trenching, drilling, digging, or other activities
necessary for utility installation, drainage, or other con-
struction projects could cause volatilization of PCEs. Unde
the No Action alternative, PCBs will continue to be rtl*fc*«-
into the airshed through volatilization.

Croundwater is within 3 feet of the surface of the Parxir.;
Lot, resulting in contamination of these waters. It is esri
mated that these slowly aoving waters will begin releasing
some 8 Ib/yr of PCBs into Lake Michigan in approximately
(0 years (002) . This will result in further contamination
of local water and toil, which could continue for de

The hydrologic tystem is currently not well enough understock
to determine the extent of past or future PCB contacinaticr.
by groundwater »ovement from the Korth Ditch. Without cleanup
action, groundwater contamination will still exist.

OBJECTIVES AND CRITERIA

The proposed site-specific remedial response objectives and
criteria for the CMC Hazardous Haste Site have b»er. developed
in accordance with the NCP. These objectives ari mterie
have been used to select and develop the remedial response
measures for the CMC tite.

Objectives

The primary objectives of this FS are to:

• Recommend cost-effective source control remedial
action (s) in accordance with the NCP under statu-
tory requirements of CERCLA.

• Prepare a conceptual design' of the remedial action
alternative (s) selected by the D5EPA Record of
Decision.
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Criteria

To Beet the project objectives, the following site-specific
criteria were used in considering alternatives and in develop-
ing our recommendations:

• economic comparisons were made on a presentrworth
basis, considering both initial construction (capi-
tal) costs, and operation and maintenance (OtM)
costs, as applicable. Tor purposes of reducing
OtM costs to present worth, a 20-year life was
used, with a discount rate of 10 percent (as estab-
lished by Office of Kanagersnt and Budget Circular
Bo. A-94).

• During initial screening, alternatives whose appar-
ent cost far exceeded (e.g., by a factor of about
10 or ncrai the costs of other alternatives were
usually excluded from further consideration, unless
there were substantially greater public health or
environmental benefits.

• During detailed analysis of the alternatives, the
primary cost selection criterion was to identify
alternatives that would remove or contain the great-
est mass of PCBs per present-worth dollar. In the
case of alternatives with approximately equal costs
per pound of PCBs removed, the selection criterion
was to reaove, secure, or reduce exposure to mate-
rial most liXely to adversely affect the public
health and welfare or the environment.

• In considering environmental effects, alternatives
were eliminated when long-term adverse environmen-
tal effects resulting from implementation would
exceed the long-tern mitigation benefits expected
(i.e., the alternative ic not expected to achieve
adequate source control). The potential effects
were evaluated based on engineering judgment, in a
qualitative Banner; quantitative analyses were not
used.

• Alternatives were generally eliminated when it was
judged that the permit acquisition process would
unnecessarily delay (i.e., beyond mid-1984) project
startup.

• In general, alternatives that were suitable from
an engineering practice viewpoint and judged to
provide an adequate degree of protection of the
public health and welfare and the environment were
retained, when they could be accomplished in a
reasonable time (i.e., from mid-1984 to late 1986).
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Project timing was determined by DSZPA to be a
critical criterion for the CMC Bit*.

Alternatives that relied on unproven or «xperi-
»ental technology were generally eliminated since
their feasibility and reliability have not been
demonstrated . :

Alternatives that required special-order, special-
manufacture, or limittd-availability equipment or
products, because of time delays, were generally
eliminated in favor of techniques using convention-
al/available equipment or products, when similar
results could b.i achieved.

Cc-^ncnly available, conventional construction and
procecs eqMlpa^-t and products were selected to

nj'̂r. ix^f.nt possible, whenever such
r. to tic precnding criteria.

In summary, these criterii> were directed toward developing
remedial .ctions that would be effective in cleaning up the
site, tnvironmentally »ovnd, economical, and constructible
in a timely manner with 9*neral..y available procedures.
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Section 2
BB PRX1.LKINXRY SCREENING

This section sucmarize* the preliminary screening of the
unit processes for remedial action alternatives. The unit
processes were evaluated base£ on the preliminary screening
criteria and in accordance wj.th the other site-specific re-
oedial response objectives and criteria discussed, in Sec-
tion 1. The preliminary screening process narroweld the al-
ternatives down to five or six for each area. The retained
alternatives were evaluated in store detail during initial
screening (see Section 4).

PRTLIMIKARY SCREENING CRITERIA

All unit processes identified vere subjected to preliminary
screening criteria to d*t«raine whether further evaluation
was warranted. r>eveic?mer.t o:" preliminary screening criteria
was based or *xistir.c techccl&rry, availability, tine require-
ments, economic:, and the eve;ill remedial response objec-
tives and criteria presented in Section 1. The preliminary
screening criteria uced to evaluate or eliminate unit pro-
cesses consisted of the following:

• Alternatives using vnprov*n or conceptual tech-
nologies were eliminated based on critical timing.

• Alternatives previously evaluated and eliminated
* by others were <tlim.vr.ated when CB2M BILL concurred,
bai,*d or. elements cf the UCP (cost, environmental
• fleets, and afceptM-'le engineer ing practices).

• Alternatives that vere inefficient or required an
unreasonable length of tise to implement were elimi-
nated.

• Alternatives that wire tr«ffectiv« in reducing
exposure to or potr.rtial health effects of PCBs
vez« eliminated.

• Alternatives that were judged not technically fea-
sible were eliminates.

• Alternatives having conceptual costs that were not
cost-effective (i.e., with costs an order of nag-
nitude or more higher than other alternatives)
were eliminated.

• Alternatives not in conformance with the site-specific
objectives were eliminated.

• Alternatives not consistent with the 1C? were elimi-
nated.
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Th« unit process** presented below descrii* various new tech-
nologies and also borrow from proven technologies developed
for other engineering fields with similar needs. A list of
potential unit processes for remedial action alternatives,
as well as a summary of the reasons for their further evalua-
tion or elimination, is presented in Table 2-1. Alternatives
were divided into the following categories according to. their
applicability to the problem: • •

Ho action
In-place destruction
In-place fixation
In-place PCB separation and removal
PCB-contaminated solids removal
Sediment dispersal control
Surface water and groundwater control
Bypass
Initial solids dewatering
Secondary solids dewatering
Fixation
Water treatment
Onsite storage/disposal
Offsite storage/disposal
Transportation

HO ACTION

"Under the No Action alternative, surface water bodies, soils,
and sediments would remain contaminated with a toxic substance
reg-ulated under TSCA. Socioeconomic impacts would and might
include the following (085):

• Loss of fish for human consumption

• Reduction or loss of commercial fishing

• Decline in property values

• De-pressed area growth

J

Reduction in recreational activity,
boating and sport fishing

such as

Reduction in commercial harbor access due to lack
of harbor dredging

Expenditures for laboratory analysis of area
water, soil, and biota samples

Expenditures for Mdical service.

Occupational exposure

Expenditures for legal services

PD998.052 2-2
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Because of the estimated large mass of uncontained PCBs and
their persistence in the environment, the potential for adverse
impacts would remain high for siany years (005, 001). The
advantage of the Mo Action alternative is that it would not
require an immediate capital expenditure under CJERCLA. The
Ho Action alternative was retained for further evaluation
during Initial screening.

IK-PLACE DESTRUCTION

Ultraviolet/Ozonolysis

The joint application of ultraviolet (UV) radiation and ozone
leads to significant oxidation of chlorinated hydrocarbons.
Bovever, no attempts have been Bade to characterize en^-pr^cucte
or their toxicity. The reliance on UV radiation limits the
oxidation action to exposed surfaces. UV radiation would
not penetrate deep sediment deposits. The technology we A
designed for use in a closed system rather than in-piice
(005, 057). UV/ozonolysis has been eliminated froir, further
•valuation because of its limited effectiveness in miti-
gating the PCB problem due to deep penetration of FCifi
contamination in soils and sediments.

Biodegradation

Biodegradation involves the use of biological agent* (e.g.,
microbes, worms) to transform PCBs to nontoxic reside**.
The agent siust:

• Be site-selected to match the environment

• Be able to disperse throughout all contcrinatud
layers at all depths in both aerobic and a-irerobic
environments

• slot b« harmful vithin the food chain

• Be able to consume all types of PCBs pr**itr.t, in-
eluding highly chlorinated ones

• Mot adversely disturb the existing ecology of the
area

To date, problems with in-place application and viability ir.
an uncontrolled environment have not been resolved (OC1,
005) i therefore, biodegradation has been eliminated from
further evaluation.

PD998.052 2-11



Chemical Oxidation

Chemical »ethods developed for in-place destruction of PCBs
have not teen promising. One process is limited to the de-
struction of PCB-contftjninated oils or liquids and is not
adaptable to detoxification of solids in aqueous materials.
Another process is limited to destruction of PCB liquids and
is not applicable to contaminated dredge sediment slurry or
'in-place use. PCBs can be extracted from contaminated dredge
sediment slurry using an organic solvent, but not in very
large volumes and not in-place. Most strong oxidizing agents
•have significant environmental impacts of their own and have
never been used in an open, aquatic environment (001, 005).
Chemical oxidation has been eliminated from further evalua-
tion because it is not technically feasible at this time.

Kadiation (Gamma and Electron Bearn̂

loth gamma and electron beam radiation are capable of a step-
vise breakdown in the molecular structure of complex organics.
Sufficient doses of gamma radiation can carbonize organic
compounds, leaving no trace of the parent compound. Electron
beams produce a similar degradation of organic compounds at
lower energy levels. PCB levels were significantly reduced
in studies that used radiation to disinfect municipal sewage
sludge. Byproducts and their toxicity nave not been Inves-
tigated. No attempt has been &adt to t»st these approaches
in-place (005) . Radiation has been eliminated from further
•valuation because it is not technically feasible for in-
place application at this time.

IK-PLACI FIXATIOH :

Sorbents

Sorbents are absorbent materials employed to treat contami-
nation resulting from soluble chemicals. It has been sug-
gested that th*ae materials may be used to reduce desorption
from sediments by partitioning the contaminant between avail-
able physical and chemical phases. At equilibrium, PCB con-
centrations in each phase would have a constant ratio. Some
sorbents nay reduce the availability of the contaminant in
the natural system because PCBs have a stronger affinity to
the sorbent than the sediment, which would then reduce the
ambient levels of PCBs. Large-scale experiments to prove
effectiveness have not yet taken place* Furthermore, some
areas are so highly contaminated that, even with a reduction
in availability of several orders of magnitude, contamination
levels would remain high (005). Sorbent fixation has been
eliminated from further evaluation because it B*y not be
effective in reducing PCB concentrations to levels below 50 .
pptB.

PD998.052 2-12



In-plaee Stabilization

This process involve* pumping a mixture of portland cement
and proprietary reagents into the contaminated aediments.
Tbi» if don* at many points, until the sediment bed becomes
• series of vertical column* stacked side by side.- The mix-
ture solidifies and traps sediment particles in an insoluble
silicon hydroxide matrix (001, 005). The process it similar
to grouting. There is no way of knowing how deep x>r bow
thoroughly the stabilizing agents penetrate.

In S.'iip Vo. 3 and the Upper Harbor area, not only would com-
plete stabilization be difficult, but maintenance dredging
would require special dredging techniques to avoid equipment
damage from the hardened surface of the stabilised sediments.
Long-term stability of the treated sediments is not yet known.
The process was first nsed in Japan in 1973.

Zn t:>e Forth Ditch/Parking Lot area, the stabilized sediments
woul-S be rigid enough to serve as a foundation for construc-
tion projects, but it would be difficult to ensure that all
the VCBs were stabilized because of the inaccuracies of the
mixi-ig process and variabilty in the depth of contamination.
This process is significantly more expensive than containing
and capping with slurry walls. For the above reasons, in-placc
stabilization has been eliminated from further evaluation.

Imper'ineable Membrane Seal

Placnment of an impermeable membrane over contaminated sed-
iments in the harbor would immobilize contaminants by block-
ing interchange of sediments and interstitial water with the
water column. Impermeable membranes have a finite life in
the environment, however, which makes this technique a tempor-
ary process. Breakdown is accelerated by such physical forces
as ditbris, strong currents, severe ice, dredging activities,
boat anchors, etc. It would also be necessary to Tent the
teal to allow for escape of gases formed in the sediments as
a result of anaerobic biological activity. This venting
would compromise the purpose of the film (005). Therefore,
sealing .with an impermeable membrane has been eliminated
from further evaluation.
IK-PLACE >CB irPXKATIOS XJTD REMOVAL

Retrievable torbents

Retrievable sorbents (see sorbents for definition) have the
ability to concentrate contaminants from water and aediaents,
then be collected and removed. Some -sorbents axe rendered
retrievable by the incorporation of magnetic particles Into
the Mdia matrix, which can then be collected with sugnetic
devices. However, as discussed above for in-place fixation

PD998.052 2-13



csing sorbenti, some areas arc BO highly contaminated that,
even with a reduction of several order* of magnitude, the
contamination levels would remain high. Large-scale •quip-
Bent has not been developed for field implementation (005).
Retrievable sorbents have been eliminated from further evalua-
tion because they may not be effective at reducing PCB con-
centrations to levels below 50 ppm.

lioharvesting

This process uses the ability of aquatic species to accumu-
late contaminants in their tissues. The species ere placed
in the contaminated environment, then harvested and disposed
of in e suitable Banner. This process is similar to the
treatment of sewage sludge by water hyacinths.

This is a slow process, however. Barveitable aquatic life
takes up PCBs from water. At the CMC site, PCS contami-
nation resides largely in sediments. Trans'location of PCBs
from soils into plant life has not been observed. Consequently,
PCBs cannot b« removed without desorption from sediments and
solution in the water column. Large-scale equipment for
harvesting has not been developed for field implementation
(005) . Bioharvesting has been eliminated from further evalua-
tion because it is not technically feasible.

Oil-scaked Mats

This approach is similar in concept to the retrievable sor-
bents in that it relies on the application of a medium that
has a higher affinity for the contaminant than the natural
system and it in a fora that is readily retrievable. Tech-
nology for this process is conceptual and not available for.
field implementation (005). Oil-soaked Bats have been elimi-
nated from further evaluation because the method is not tech-
nically feasible.

Solvent Extraction

Solvent extraction is conceptually like retrievable sorbents.
A lighter-than-water solvent with a high affinity for PCBs
would be mixed with contaminated sediments. PCBs would de-
sorb and enter the solvent phase, which would then rise to
the surface to be collected and removed. Many of the best
solvents are toxic, however, and nontoxic solvents could
leave toxic residues. Questions of efficiency, turbidity
associated with nixing of sediments, and accumulation of
solvent by organic sediments must be addressed before field
implementation of this process could take place (005).

The franklin Institute's proprietary process of using mineral
oil to extract PCBs from sediments is still in the developmen-
tal stage. Mineral oil is mixed with the PCB-contaminated
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sediments. The oil is retrieved when it floats to the water
surface. PCB removal efficiencies demonstrated in the labor-
atory with thorough »ixing of a PCB-contaminated sediment do
not appear to be sufficient to reduce the levels of PCB con-
tamination below SO ppm.' Pilot scale testing to. determine
efficiencies of the process in-place could delay the project.
Senior research engineer Livid Kyllonen, Franklin Institute,
provided projected costs for s>erhod development and in-place
extraction, of PCBs from Slip No. 3 and the Upper Harbor.
The cost is estimated at 135 Billion (063). Solvent extrac-
tion has been eliminated from further evaluation.

PCB-CONTAMINATED SOLIDS REMOVAL

Freezing Befor? Removal

This process, used ir. tho tunn-tling field, relies on the
presence cf water-bearing perawable soils. Refrigeration
probes are placed ir. th« tedimunts at close intervals and
cooled fro=a a portable refrigeration unit. Zee crystals
grow until-they coalesce, forming a vail of frozen sediment
that car. be lifted out with little disturbance to the remain-
ing sediment. The procerc is extremely clow, however, be-
cause each probe can only freeze a tone about 1% ft in dia-

; seter. This process is not suitable for field implementa-
tion because of the size cf the contaminated area. The pro-

. cess is alsc not cott-ef£«ctive because of the high energy
requirements to freeze la.*ge vclumes. Therefore, freezing
before rerxcvai hvs been eliminated from further evaluation.

Mechanical Dredges s

Mechanical dredges remove, sediments and dump them onto an
i•• adjacent barge. The sediments nust be removed from the barge

and hauled to the dispcstl site or placed into a receiving
basin for dewatering of sediment slurry. Zt may be possible

.4- to fix (cheaically bind tie free water; see FIXATION) dredged
V ... sedifftn^s without deweter-.ag. Some mechanical dredges create

a high degree cf sediaent suspension. Therefore, they require
installation of a fora of sedijaent dispersal control and
removal cf additional soluble PCBs from the ambient water
after completion of dredging. Another disadvantage of aechan-
ical dredges is that placement and depth of cut are somewhat

. difficult to control, thereby impacting removal efficiencies.

— Mechanical dredges would be impractical for removal of soils
and sediments in the Berth Ditch/Parking Lot area because
dewatering the area before excavation would be. sxore cost-

_ effective than dewatering the dredged soils.
Clamshell. A clamshell dredge uses a bi-parting bucket that
is lowered to pick up sediments and raised by a hoisting
cable. The bucket then dumps its contents onto aa adjacent
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barge or possibly into a hopper on the dredge barge. An esti-
mated 15 to 30 percent of the muck sediments may be spilled
back into the harbor during raising of a concentional clam-
shell bucket, and, in deeper water, losses up to 50 percent
may occur (001). FCB removal efficiency is therefore reduced.
Problems with the clamshell dredge are that it excivatea
only the sediments directly below the bucket, to a 'poorly
controllable depth. The exact location of the excavation is
also poorly controllable. The next excavation may not be
directly adjacent to the first, but may leave a ridge of
contaminated sediments between the two. An average produc-
tion rate is 150 cubic yards per hour (yd>/hr) (005). An
advantage of the clamshell dredge is that it may be possible
to fix dredged sediments without dewatering.

A watertight clamshell would reduce losses in the upper water
column as the loaded clamshell moves through the water.
However, sediment suspension within 5 ft of the bottom is
greater with use of a watertight clamshell compared with ar.
open clamshell, although suspended sediments nearer the bot-
tom will settle out quickly (055) .

The clamshell dredge was retained for further evaluation
during initial screening.

Dragline. A dragline dredge throws the bucket ahead of the
dredge barge, than draws the bucket through the sediment
back toward the barge. The bucket is then raised to the
surface and emptied onto an adjacent barge. An average pro-
duction rate is 125 ydj/hr (005). This type of dredge needs
a wide maneuvering space for operation. It also creates a
high degree of sediment suspension. Therefore, the dragline
dredge has been eliminated from further evaluation.

Dipper. A dipper uses an articulated arm to scoop sediment
into a bucket that is than raised out of the water and swung
around to a barge, ovar which the bottom of the bucket is
opened. An average production rate is 100 yd'/hr (005). The
digging action is more violec* than that of other mechanical
dredges, causing more severe sediment dispersion. Therefore,
the dipper dredge has been eliminated from further evaluation.

*

Bucket Ladder. This method uses a continuous line of buckets
cycling over a frame that is lowered to the bottom at an
angle. Each bucket digs into the bottom and transports its
contents to the surface in a continual motion, bucket after
bucket. At the surface, the dredged material is transferred
to a conveyor or ehutt, which loads .JLha sediments onto a
racaiving barge. This type of dredge would have the most
adverse impacts on water quality by dispersing contaminants•
over a wide range. Because the bucket ladder dredge is be coo-
ing obsolete in the United States (005), it has been elimi-
nated from further evaluation.
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Sauerman. To use a Sauennan dredge, a crane is positioned
on one side of the harbor, supporting a vertical tower.
From the top of the tower, an overhead cable slopes downward
to a deadman on the opposite tide of the harbor. The dredge
bucket is a horseshoe-shaped scraper that is suspended fron
a pulley assembly that runs on the overhead cable. W-tn the
bucket is released from the crane, it and the pulley assembly

. . fcovt across the harbor by gravity. The crane operator can
drop the bucket in the .harbor it any desired distance from
the crane. The bucket is attached to a tagline frpc. the
crane and is pulled toward the crane. This piles the sedi-
ment on the bottom of the harbor, where a clamshell dredge
or other equipment can lift it out of the harbor. This type
of dredge aevertly disturbs the bottom sediments and creates
a high degree of sediment suspension. Therefore, the fauer-
man dredge has baen eliminated from further evaluation.

Hydraulic Dredges

Hydraulic dredges use a suction lint, a centrifjjrl pump,
and a discharge line to remove sediments. The discharge

— lin* normally rests on a series of pontoon floats and can be
axtended to any desired length with the aid of booster pumps.
The dredge pump discharge provides for "built-in* transport

. of the dredged materials over limited distances without this
need for booster pumps. Average pump production rateo range
from 2,000 to 4,000 gallons per minute (gpmv , with a solidi;
production rate of between 100 and 200 yd»/hr (005). Hy-
draulic dredges require water to mix vith stdiatnts t3 form

* a slurry that can be pumped. Tht sediment slurry (ib̂ ut Id
| . percent solids) would bt piptd to a receiving btsin fir de-

watering of sediment slurry. Tht slurry water Bust tJisn b<:
removed from the sediments and treated. Hydraulic dredges
crtatt a low to medium degree of seiisstnt suspension, but
they still require installation of a form of sediment, dis-
persal control.

Hydraulic drtdges would be impract.i-.«l for removal e* soilu
and sediments in tht North Ditc^/Parxin^ Lot aret because
dewatering tht arta btfort axcavatxon would bt more cost
affective than dewatering the dredged soils.

Hopper Dredge. This ship-shaptd vtssel is stlf-contaiatd
and self-propelled. It uses an onboard suction pump to draw
sediments through a suction head and pip* into tht vtsstl,

:. where it fills largt hopptr compartments. When full, the
vtsstl procttds to a specially prepared location, conntcts
to a discharge, and pumps tht water-laden sediment slurry to
an on-land disposal site. This drtdge requires extensive

~~ untuvtring spact, which tht harbor arta dots not havt (005) .
Thtrtfort, tht hopptr drtdgt has bttn tliminattd from further
•valuation. __
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Cutterhead Pipeline Suction. This dredge uses tug* for gen-
eral positioning, then uses widespread anchors to winch for-
ward. The eutterhead rotates to loosen hard sediment and to
direct the sediments into the suction intake. The eutterhead
is equipped with a shroud that partially covers the.cutter
mechanism to lessen sediment dispersion. Sediment dispersion
may be reduced by removing the eutterhead; however, :this
vould only allow removal of loose, unconsolidated materials.
Floating pontoons support the discharge line, which can vary
from 6 to 42 inches in diameter. This type of hydraulic
dredge cuts a trench in the bottom sediments. The use of
•nchors and tugs for dredge movement can have an adverse
impact on water quality around the suction intaXe (001, COS).
The eutterhead dredge was retained for further evaluation
during initial screening.

Dustpan. This is a self-propelled dredge whose suction head
is shaped like a large dustpan. V&ter jets are mounted along
the leading edge of the intaXe to scarify hard sediments.
The suction head and line are mounted on a frame positioned
in a well section that is located in the forward part of the
dredge. Precise control over the depth of dredging is pro-
vided by winch cables. Under normal conditions, the dustpan
head is capable of cutting a swath of up to 36 ft wide with
a controlled depth. The dustpan dredge head is capable of
removing only loosely consolidated materials. The sedixents
are pumped through a discharge line fron 100 to 1,000 ft
long to a disposal site (001, 005). The existing dustpan
dredges are located on the lower Mississippi River and are
engaged in constant maintenance activity. The dustpan dredge
vas eliminated from further evaluation because one would
probably not be available for use.
Mudeat. This dredge is not self-propelled, so movement is
gained by winching to an object onbanX or to deadman anchors.
The dredge uses a horizontal screw auger aourted on the end
of a hydraulically operated been. The auger is dasigned as
two halves that operate in opposite directions, feeding sedi-
ments to a central suction head. A shield can be 'hydrauli-
cally lowered over the augers to mirialre turbidity and en-
trap sediments. The dredge has the capability to go to ft
depth of 10 to IS ft while cutting an l-ft swath on the bot- .
torn. The discharge line floats on the water surface and
transports the sediment to a disposal site (005). Because
almost all of the PCB-contaminated sediments are deeper than
the Mudeat dredge can penetrate, it has been eliminated from
further evaluation.
Sideeaster. This type of dredge operates in the same sinner
as the hopper dredge, except that the dredged material is
cast overboard from either side of the vessel, by a boom
with a HO-degree swing radius. Sideeaster dredges are not '
adaptable to contaminated sediments (005). Therefore, the
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sidecaster dredge has been eliminated from further •valua-
tion.

Pneumatic Dredges

Pneumatic dredges remove sediments and transport them ia a
discharge pipeline to a receiving basin for dewat»ring of
sediment slurry. Often, less water is conveyed with the
sediments by using a pneumatic rather than a hydraulic dredge.
Ideally, 40 percent solids could be pumped. Therefore, it
nay be possible to fix the dredged materials without dewa-
tering the slurry. They create a low degree of sediment
suspension but still require installation of a form of sedi-
ment dispersal control. The operation of the pneumatic dredge
siay create some volatilization of PCBs into the atmosphere.

Pneumatic dredges would be impractical for removal of soils
and sediments in the North Ditch/Parking Lot area because
devatering the area before excavation would be more cost-
effective than devatering the dredged soils.

Airlift. The airlift dredge works by injecting compressed
air near the bottom of a partially submerged vertical-recover-'
pipe positioned close to the bottom. This process causes a
high-velocity flow into the submerged base of the recovery
pipe, near the sediments, because of the density reduction
in the upper pipe section and the hydraulic head of the water
outside the pipe. The bottom sediments are transported through
the pipe to the surface, where the sediment slurry is dis-
charged into a recovery barge. Most of the sediments raised
from the bottom are drawn into the recovery pipe, minimizing
turbidity. The airlift dredge is cot self-propelled and
•xcavates only the sediments directly below the recovery
pipe; however, these units function well in deep waters (005).
The airlift dredge is generally fabricated for a specific
purpose, and is not commonly available •quipnenti therefore,
it has been eliminated froa further •valuation.
Pneuma. The Pneuma dredge operates on the sane principle as
the airlift dredge. The system operates using static water
head and compressed air to collect and carry sediments into
the dredging bead. Compressed air is used to empty the sedi-
ments from the dredging head into the discharge line. Several
dredging heads operating in offset sequence combine for con-
tinuous pumping (005). An average production rate for the
Pneuma is 400 to 500 yd'/hr. The Pneuma dredge was retained
for further evaluation during initial screening.
> ante eh. The sTamtech dredge operates on the saae principle
as the airlift dredge. This dredge is currently being tasted
under DSEPA approval. Ideally, this dredge may puap at 40
percent solids, which would minimize devatering and/or fixa-
tion requirements. More information should be available in
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• arly August 1983. The Naatech dredge has been eliminated
from further evaluation at this time because of insufficent
information.

Oozer. Thia Japanese unit combinaa the principles of vacuum
and vattr pressure with ft variety of suction head designs
for various sediments. The OSCOE views the Oozer as effective
in controlling turbidity, and they speak highly of its capabili-
ties. At this time, no Dozers are operational in the United
States (005). An average production rate for the Oozer is
130 yd»/hr. The Oozer dredge was retained for further evalu-
ation during initial screening.

Excavation Equipment

The tern "excavation" is used in this PS to Bean removal of
contaminated toils using various types of tracked or wheeled
equipment. The degree to which water can be excluded from
the area of removal determines the type of excavation equip-
ment to be used. Common equipment used in excavation creates
dust and noise and requires decontamination.

Temporary support of excavations nay be required for deep
excavations or for excavations near structures. Excavations
could permit volatilization 'Of PCBs.

Excavation of the harbor sediments has been eliminated be-
cause it would require sealing off and dewatering the har-
bor. The pctentia'l for failure of the existing sheet piling
is too great to consider excavation for Slip Mo. 3 and the
Upper Harbor.

Scraper. A scraper is a combination excavating and hauling
unit. Scrapers may be towed or self-propelled. The scraper
cuts a relatively thin layer of soil (i.e., 3 to 6 inches)
that is collected within the scraper body. Katerials can be
haul:-:d any distance onsite, then deposited in thin lifts at
the disposal site. Scrapers generally operate on a relatively
dry soil surface. They are not suitable for deep, localized
excavation aad, .therefore, have been eliminated from further
•valuation.
Front End Loader. A front end loader is an excavating device
that operates on a relatively dry soil surface, front end
loaders pick up a desired amount of material in a front-mounted
bucket, and dump it into trucks or at a selected disposal
area. Typical production rates for truck loading are 200 to
300 yd»/hr. Front end loaders were retained for further
•valuation for removal of fixed aolids from curing cells
(storage areas for fixation processes) and for excavation
from'the Worth Ditch/Parking Lot area.
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rackhoc. A backhoe is a self-propelled device that normally
operates from a stationary position at the side of the exca-
vation. Backhoes excavate materials with a bucket, normally
at depths of up to 30 ft and distances of up to 25 ft. The
bucket dur.ps th* materials into trucks. Typical production
rates for truck loading are 200 to 300 yd'/hr. Backhoes are
suitable fc-r excavation of vet soils. Backhoes vere retained
for further evaluation for removal of solids froa the initial
solids devatering basins (basins used to dewater. dredged
solids) and froa the Berth Ditch/Parking Lot area.

Dragline Crane. A dragline crane operates froa a stationary
position at the side of the excavation. Draglines excavate
materials vith a bucket attached to a cable system, normally
at depths of up to 30 ft and distances of up to 100 ft. The
bucket ce.-. be cist some distance beyond the end of the crane
beer.. It is then pulled toward the crane by a tagline, and
soil is leaded into the bucket through an open front. The
bucket dutps the materials onto stockpiles or into trucks.
An average- production rate is 75 yd*/hr, and a dragline is
suitable for use on vet soils. Dragline cranes vere retained
for further evaluation for removal of solids from the initial
solids devaterihg basins.

SEDI>:ENT DISPERSAL CONTROL
Dredging operations create some degree of sediment suspension
•K a result of operating the dredge head. Therefore, during
removal c.f contaminated sediments, turbidity and sediment
dispersal must be controlled to prevent the spread of contami-
nation ar.i. subsec^ient degradation of vater quality (005, 001).

Single Silt Curtain

Silt curt*ins consist of filter fabric suspended froa floats.
They are not watertight membranes. They are stretched in a
line, defining the location to be dredged. A single curtain
flexes or bends in response to vaves, boat vakes, or other
vater disturbances. This may allow vater to splash over the
top or rip the curtain (001). Single silt curtains have
been eliminated froa further evaluation because they vould
not provide adquate containment.

Double Silt Curtain

A double silt curtain is two flexible silt curtains in paral-
lel, vith a buffer space between them to catch any spillover.
Zt is more effective than a single silt curtain. Turbidity
in the buffer space may be flocculated by use of a cationic
polymer (001). Double silt curtains vere retained for fur-
ther evaluation during initial screening.
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Water-inflated Dan

A water-inflated dam is an ellipsoidal-shaped (egg-shaped)
dam constructed from reinforced urethane rubber. It- is in-

~ stalled at a site by securing the ends to steel piles or
deadnen onshore, and weighting the bottom of the dun tip rest
on the harbor bottom. This would require some disturbance

* Of the sediments under the dam to provide a tight ..seal.
This type of dam can withstand a difference in water eleva-
tion of several feet (001). Water-inflated dams are specialized
items, normally custom-fabricated for a particular application.
They are generally not cost-effective. Therefore, a water-
inflated dam has been eliminated from further evaluation.

Sheet Piling

Eteel sheet piling could also be used for sediment dispersal
control. Sheet piles alone axe not watertight. To minimize
movement of water and sediment outside the piling, a lower
water level would be maintained inside the piling. This
would require pumping and treatment of harbor water. This
type of system would reduce migration of PCBs dissolved in
the water (by dredging activity) across the barrier because
vater would tend to flow into the contained area through all
openings in the sheet pile barrier. Sheet piles were re-
tained for further evaluation during initial screening.

fcOTTACE WATER AKP CROUNDWATER CONTROL
S

Cofferdam

The penetration of PCBs is apparently too deep in some areas
to permit PCS removal without supporting the excavation to
protect existing facilities. The deep contaminated sedi-
ments would be excavated with dredging equipment, such as a

,. clamshell (001). Before the deep sediments could be exca-
• vated, the surface water (e.g., harbor water) would have to

be controlled. A cofferdam could be built to control sur-
face water inflow. The water within the cofferdam limits
would be pumped through the water treatment system to main-
tain a lower water level inside the cofferdam. A localized
cofferdam in Clip Ho. 3 to remove the deep contaminated sand
and silt was retained for further evaluation during initial
screening.

Pevaterinq

Open-cut excavation would require some groundwater control.
Applicable dewatering techniques include using sheet piles
or slurry vails to control groundwater inflow, and veil
points and pumping to remove groundvater. Well points and
pumping can be used alone when structural support of exca-
vations is not required. Soils and sediments would then be
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excavated «/ith conventional excavation equipment. Dewatering
techniques for the North Ditch/Parking Lot area and the local-
ized area in Slip No. 3 were retained for further evaluation
during initial screening.

Injection of Grout

Grouts consist of liquids or suspensions that may b^ injected
into the ground and that subsequently harden. They fill
soil voids and bind soil particles together to form an imper-
meable mass. In essence, they can be used to fora in-place
cofferdams around and under the site. It is not possible to
fully evaluate the grout's effectiveness for reuucing ground-
water flow. This is because it is very, difficult to deter-
mine where the injected material flows to s-nce it will take
the path of least resistance. It is generally impossible to
be sure that no "wir.dcws" in th* grov'ced tone remain ungrouted.
The method alao would not be cost-wffactive. Injection of
grout has been eliminated from further evaluation because it
is neither technically viable nor cosv-effe-rtive.

Sheet Piles

Steel sheet piles would be installed down to the glacial
i_ till layer to control the movement of groundwater. However,

Lhey would leak at the interlocks. . For economy, they are
usually removed after excavating, if j-ossible. Sheet piles
were retained for further evaluation far control of ground-
water inflow in the North Ditch/Parking Lot area. Sheet
piles with bracing can provide temporary support of struc-
tures during excavation and devatering. Sheet piles with
bracing were retained for further cvt.'-.uation for structural
support of the North Ditch and Crescent Ditch.

' Slurry Walls

.-. Slurry walls would be constructed by excavating * trench
V down to the glaciii rill layer. Duxir.; excavation, the trench

would be kept filled with a slurry mixture to prevent movement
of groundwater and trench collapse. '>_fter excavation, soil
would be placed in the trench and mixtd with the slurry to

( form a low-permeability sone. Slurry walls ere relatively
» - impervious, with typical permeabilities of about 10 7 centi-

meters per second (cm/sec). Slurry walls were retained for
further evaluation for control of groundwater flow in the
North Ditch/Parking Lot *rea.

A bypass diverting surface water flow-around the highly con-
taminated portions of the Vorth Ditch would eliminate further
contamination of Lake Michigan by FCB-laden sediments eroded
from the Vorth Ditch. The erosion results from essentially
noncontaminated sources of water (e.g., stonnvater, cooling
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water) flowing through contaminated portions of the ditch.
The bypass would collect all surface water that now runs
into the North Ditch and direct it to Lake Michigan, by the
•hortest feasible route without contacting PCBs. This could
be accomplished with underground pipe or an impervious lined
open ditch. This would have to be done before the North
Ditch could be excavated.

Grading

The North Ditch/Parking Lot area would be regraded to direct
•urface flow away from the Korth Ditch. This would reduce
but not eliminated the amount of surface water available to
•rode contaminated sediments from the North Ditch. The con-
taminated sediments could thus still be transported to Lake
Michigan. Therefore, grading of the North Ditch/Parking Lot
area without a pipeline or ditch has been eliminated from
further evaluation.

Pipeline

A gravity pipeline bypass could be constructed to divert
•urface water flow around the highly contaminated areas of
the Crescent Ditch and Oval Lagoon. This bypass would col-
lect drainage from the 36-inch-diameter storm sewer (that
flows north at the west edge of CMC's property), the OMC
property roof drains, and regraded areas north and south of
the Crescent Ditch. This bypass would be a gravity pipeline -
discharging to Lake Michigan. It would be constructed along
the sheet piling north of the east-west portion of the North
Ditch. The Parking Lot area would be regraded to divert
•urface water flow to catch basins. A pipeline was retained -
for further evaluation during initial screening.

Lined Open Pitch .

The process described above, under Pipeline, ecuId be imple-
mented using a lined open ditch in place of a pipeline along
the east-west portion of the Korth Ditch. A lined open ditch
was retained for further evaluation during initial screening.

Temporary Pumphouse

A temporary pumphouse could b* installed to intercept flows
from the storm sewer on the west side of the OMC building to
prevent discharge through the Crescent Ditch. The •tors-
water would be pumped to Lake Michigan. A temporary pump-
house would require a number of large pumps. A full-time
operator would probably be needed during construction. A
temporary pumphouse has been eliminated from further evalua- •
tion because pumping is generally not cost-effective compared
with gravity flow.

PD99I.052 2-24



T

INITIAL SOLIDS DEWATERINC

Dredging with a hydraulic or pneumatic dredge products a
•lurry Of water and aolid». To separate the slurry wattr
from th* contaminated sediments, initial solid* dtwatering
would be required. Solids could be dewatered by gravity
and/or mechanical Beans. :

Ho Devatering

Contaminated sediment slurry would b« disposed of in whatever
fora it was extracted, usually containing between 10 and
25 percent solids by volume. The dredged sediments must be
nonflowable to be accepted at a licensed chemical waste land-
fill (40 OTK 761.75). Since the sediment slurry would be
flovable, the only practical option for sediments greater
than 500 ppm would be disposal by incineration. To minimize
the energy retirements to drive off excess water. irscintr%ticr.
would also require dewatering. Therefore, the Me -"leva-cc^in?
alternative has been eliminated from further evaluation.

Lagoon on CMC Property

Construction of a dewtterlng lagoon for dewatering solids
could be undertaken on a large fenced parcel owned by CKC
that lies due «ast of Slip Bo. 3 (001). This area could
accommodate a diked area of up to 1*200 by IOC ft using
dikes above grade. A lagoon could also be constructed en
vacant land west of the railroad tracks and northwest of the
harbor (002). This property is 0.5 mile from the nearest
harbor access. A pipeline would be required to transport
dredge sediments across a public roadway, across several
railroad tracks, and through private property. The CMC prop-
arty is the preferred lagoon location.

Specific dimensions of the lagoon would be baked on the typ*
of dredging option selected, a minimum overflow rite to allow
for 2 hours detention (004), and a minimum water height above
the sediment bed for 'Volatilization control. The lagoon
would be constructed above ground because of the high grour.d-
water table and construction debris buried in the area. The
bottom and sides of the lagoon would be sealed to prevent
contamination of groundwater. Supernatant would be decanted
for treatment (005). A lagoon on CMC property was retained
for further evaluation during initial screening.
Portable Sediment Processing System

A portable sediment processing system consists of elevated
settling bias with steep-sloped sides. Elevation of the
bias provides head for a bank of hydrocyclones, la which

PD998.052 2-25



solids that are heavier than water arc separated by centrif-
ugal fore*. Sediment slurry then flowt into a Oni-Flov bag*
type filter. Pilot acale studies indicate that the system
operates successfully; large-scale operations have not been
undertaken (047) . This system can be easily Installed and
removed after use. •

'Two clarifier bins in a OSZPA demonstration project (047)
•ach had a capacity of 36 yd* with 144 square feet (ft*) of
surface area. The process capacity was 1,500 gpm of slurry.
Four bins could conceivably process slurry from an average
dredge (dredge pump range 2,000-3,000 gpm). The settled
solids could be loaded directly onto trucks by gravity flow.
The number of hydrocyclones and Cni-Flow filter? Bust be
sized by the physical characteristics of the dredged sedi-
ments and the solids loading rate expected. Because of the
low expected specific gravity (1.3) of some of the dredged
sediments, hydrocyclones nay not be effective in this
application, thus producing a greater solids loading to the
bag filters. This could cause excessive head loss at the
filter surface and require frequent backvashing. Additional
•levated bins for settling axay reduce the problem. The
portable sediment processing system was retained for further
•valuation during initial screening.

Korth Pitch as Devatering Basin

The North Ditch could conceivably act AS a dewatering basin.
The east-west portion of the Korth Ditch is estimated to be
1,800 ft long, 20 ft vide, and about 3 ft deep. If the sol-
ids settled evenly throughout the length of the ditch and
the supernatant was collected over a weir at the end of the
ditch, it might hold the sediments produced by 1 day of dredg-
ing operations (assuming dredge capacity of 150 ydVhr and
•olids 1 ft deep). Using the Oval Lagoon and Crescent Ditch
would increase the capacity for solids removal. Initially
excavating the Berth Ditch to increase its size would also
provide additional capacity. The settled solids would be
periodically removed for disposal. The North Ditch was re-
tained for further evaluation during initial screening.

Barge Storage

Contaminated sediment slurry removed from the harbor could
be pumped to barges for dewatering. The supernatant would
be decanted with the use of submersible pumps, treated for
contamination, and disposed of. The sediment would be re-
moved from the barges after 2 swnths of dewatering (004),
fixed, and disposed of. Barges were retained for further
•valuation for initial solids dewatering in Slip Bo. 3 during
Initial screening. Barges have been eliminated froa further
•valuation for initial solids dewatering in the Upper Harbor
because of the large storage volume required.
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Thickening with Other Project Xrea Solid*

folid* from other project areas that arc relatively dry when
excavated nay be mixed vith dredge slurry to produce the
detired noisture content for fixation. This would minimize
the decree of dewatering required for the dredged slurry.
Possible sources of relatively dry excavated material'are
the stockpile of sand near the CMC Parking Lot from previous
excavation and material above the water table that is easily
accessible on the project site. Addition of other project
arta solids was retained for further evaluation during ini-
tial screening.

flip Ho. 3 as Devatering Basin

Slip No. 3 could be used as a dewatering basin. Sheet piling
with walers around the slip would need to be installed to
prevent collapse of the existing sheet piles. ,A cofferdam
with slurry wall would need to be installed across the mouth
of the slip to create s basin. Supernatant could be pumped
from the surface of the slip and treated before discharge
back to the harbor or to a sanitary sewer. Solids could be
removed for fixation and/or disposal by a clamshell dredge.
Using Slip Ko. 3 as a dewatering basin would not be cost-
effective. Therefore, Slip Ho. 3 as a dewatering basin has
'been eliminated from further evaluation.

Pehydro Drying Beds

Dehydro drying beds assist sedimentation with the use of a
permeable Bat and a vacuum system to speed dewateri&g. A
flocculant is added to the contaminated sediment slurry.
The sediment slurry is then distributed over the permeable
•at, and water drains through the Bat. A vacuum system is
activated when the volume of the sediment slurry has been
reduced by half. The vacuum holds until the sediment slurry
cracks, allowing air through the bed. ninety percent of the
moisture is removed with this method. The supernatant is
collected in a central sump, and the sediment is then scraped
off and disposed of. Loading rates are high, since evapora-
tion is .not required to achieve sludge drying (061). Dehydro
drying beds have been eliminated from further evaluation
because to Batch the capacity of the dredging equipment,
they would require as srach space as the lagoons. In sddition,
the cost of installation is graater, and the solids would
have to be removed daily.

gravity Thickener

A gravity thickener resembles a conventional circular clari-
fier, except that it has a greater bottom slope. A predeter-
mined hydraulic loading rate is obtained before contaminated
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sediment flurry is added to the thickener. Th« sediment
•lurry enter* at the center of the thickener and the solids
•ettle into a blanket at the bottom. The sediment slurry is
agitated gently to dislodge trapped gas, prevent bridging of
the solids, and keep the sediment slurry moving toward the
center removal veil. The supernatant passes over a weir at
the outer nargin of the thickener (062) . Typical harbor
sediments have a specific gravity greater than the -design
specific gravity for the unit and, therefore, may cause
torque overload. In addition, the removal of solids from
the thickener using conventional pumping equipment would
result in operational difficulties. Because the use of a
gravity thickener would not be cost-effective due to high
capital cost, gravity thickeners have been eliminated from
further evaluation.

SECONDARY SOLIDS 'DgWATEBIHC
i

The secondary solids from the vater treatment plant would
consist mostly of chemical floe. The concentration of solids
taken from the sedimentation tanks would be approximately 2
to 3 percent. To dewater these solids, either a belt filter
press could be used, which would bring the solids concentra-
tion up to about -40 percent, or the solids could be returned
to the dewatering basins and treated with ether solidi.

Mechanical _Dewatering/Belt Press

Mechanical dewatering with the use of belt pressure filters
has been employed in wastewater treatment plants in the United
States since 1971. This process requires a fairly homoge-
neous size of material in order to reduce damage to the belt
and equipment (062). Removal of large and small objects
would be required before the belt press could be used in
order to have a homogeneous mixture to process. Mechanical
dewatering was retained for further evaluation during initial
screening.

Air 'Dry and Treat with Other Solids

The secondary solids removed in the water treatment process
could be collected in the sedimentation basin. After all
water treatment is completed and the basin drained, the
solids could be air dried and treated with the other solids.
Treating with other area solids was retained for further
•valuation during initial screening.

**

FIXATION

Fixation is a chemical process that binds, hydrates, or
otherwise removes free water. Chemical fixation of sludges
and soils has proven effective for many classes of hazardous
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waste (089). fixing agents such as port land cement, poz-
zolan, flyash, lime, sodium silicatt (DOS), and/or certain
polymers such as Locksorb (051) are nixed or injected into
the sludye or soil. The material becomes like concrete or a
loose aggregate.

Fixation could eliminate the need for extensive initial
solids devatering if the water content is not excessive.
The advantage to fixing relatively dry excavated suterial is
•ase of transporting to obtain a nonflovable consistency
within the "given" time frame. Train, barge, or truck could
be used to transport the solids. The disadvantage of this
alternative is the added cost of the fixing agent and of
transporting and disposing of the extra volume. Fixation
vas retained for further evaluation during initial screening

WATS?

A liJdt c* 1 ppb ?CE concentration in water discharges has
„ been stt by USEPA lOi't:). Therefore, a water treatment system

is r.eccivary to tre* •. contaminated water that results from
the cleanup operatioa. Thf contaminated water would include:

• Slurry w&ter froo dredging harbor sediments
• Water used to flvsh slurry lines
• Grc-uJidwater removed during area devatering

.- • • Rainwater end leachate (if a lagoon is used)
I • Water used to clean equipment

Bo Water Treatment

Contaminated water w.-njld net be treated but disposed of either
with the solids or alone in an appropriate containment vessel.

r A very large volune of water would have to be contained, which
I would be less cost-effective than treating the water. There-
'- fore, the No Water Treatmert alternative has been eliminated

iron further evaluatiiin.

... Floceularicn/aediaentt'.tien

riocculation/sedimentition involves the addition of a coagn:-
{ lant siaterial (i.e., alum or certain cationic polymers) to1 coagulate and settle colloids out of solution (001, 005).

The water to be treated would contain PCB-contaminated solids
T that need to be removed. Plocculation/sedimentation was

retained for further evaluation during initial screening.

Filtration
Contaminated water could be filtered to remove essentially
•11 suspended solids. Flocculation/ sedimentation would be
required before filtration to reduce blinding of the filter
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surface. Filtration IB based on the entrapment of contami-
nated solids too small for removal by sedimentation (001,
005). Filtration was retained for further evaluation during
initial screening. •

Carbon Adsorption :

.Adsorption is the result of interactions between the sorbate
'and the surface of the sorbent. Carbon particles have an
•xtensive surface area that attracts and holds hydrophobic
organic materials. Carbon is highly affective in removing
the soluble fraction of PCBs to below discharge limits (less
than 1.0 ppb) (004, 005, 037). Sedimentation and filtration
are necessary prerequisites to prevent blinding of the carbon
surface. Carbon adsorption was retained for further evalua-
tion during initial screening.

Klensorfa

Xlensorb is an alternative to activated carbon (056) and can
use the same hardware as carbon adsorption. It Bay be more
cost-effective in removing those organics that are difficult
for activated carbon (i.e., oil) (056). Since PCBs are oily,
oils may pass through the filtration process and blind the
carbon surface. However, at this time, laboratory tests
.have shown that activated carbon can meet discharge require-
ments (004) on WauXegan Earbor slurry water, but no
laboratory tests have been conducted to confirm the
effectiveness of Xlensorb. This alternative would require
laboratory scale testing to determine the effectiveness of
the technology, as veil as its cost-effectiveness. Xlensorb
will not be considered for further evaluation at this time
because activated carbon has been shown to be affective.
If, however, the activated carbon should fail because of the
oily nature of PCBs, Klensorb should be reconsidered.

Ultraviolet/Ozonolysis

See ly-PLACI DESTRUCTION, aarlier in this section, for a
description of the UV/ozonolysis technique. This process
works well with liquid streams because large quantities of
PCBs can be removed. It requires a large surface area and a
thin water film to be affective (005, 057). Destruction
efficiencies are approximately 95 percent. UV/ozonolysis
has been eliminated from further evaluation because it tuy
not be affective in reducing PCBs below 1 ppb.

Catalytic Seduction

Catalytic reduction of PCBs tising a copper-iron catalyst is
in the conceptual stage. ' Reduction of the chlorine func-
tional groups on PCBs would result in a hydrocarbon skeleton,
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which would be susceptible to biochemical oxidation. How-
ever, it is unclear whether reduction of PCBs really takes
place or whether the apparent product in a result of reten-
tion on the catalytic column (005). Catalytic reduction has
been eliminated from further evaluation because it is still
in the conceptual stages of development.

Ifet Oxidation

This process oxidizes organic materials underwater by the
addition of pressurized oxygen and elevated temperatures.
Organic materials are converted predominantly to carbon diox-
ide, releasing energy in the fora of high-pressure steam.
Steam can then be recovered for operation of tiie process
with about 10 percent efficiency (059). Wet oxidation has
been eliminated from further evaluation because cf excessive
energy requirements, and because it would not bu cost-effective
in this application.
High-Efficiency Boilers

High-efficiency boilers can be used to decontaminate liquids
having PCS concentrations between 50 and 500 ppm. This method
of thermal destruction is very efficient, reducing PCS
concentrations to 0.0 ppm (057). High-efficiency boilers
have been eliminated from further evaluation because they
have high energy requirements and axe cot cost-effective in
this application.

Chlorinolysis

This established technology converts chlorinated hydrocar-
bons to carbon tetrachloride. The technique involve* the
addition of chlorine under high pressure and low temj>era-

. . tures without the use of a catalyst. Other molecules may be
produced, depending on the puiity of the starting liquid.
Chlorinolysis has not been &p*£ifically applied to PCB con-
taminants (057). Chlorinolytis has beer eliminated from

. ' further evaluation because unknown byproducts may be produced.

I The Goodyear -Process
* ~

^ This process involves the addition of sodium naphthalide to
, . the PCB-contaminated liquid. The reagent removes chlorines
: from PCS molecules and forms sodium chloride (NaCl) and non-
* halogenated polyphenyls rapidly at room temperature. The

Goodyear process appears to work well on Axoclors in the 50
•' to 500 ppm range. Large-scale development has not been devel-
I op*d for field implementation (057). "The Goodyear process

has .been eliminated from further •valuation because it is
not readily available and has act been field tested.
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The Sunohio Process

Sunohio has developed a process called PCBX, which breaks
?CBs in transformer oil down into their primary components
of biphenyl and chlorine. Thii process appears to be able
to handle a wide variety of PCB-contaainated fluids and a
wide range of concentration. Field equipment i» available
(057) . The Sunohio process has been eliminated from "further
evaluation because use of the process has been limited to
treatment of transformer oils, not sediment-laden aqueous
streams containing PCBs.

Use of .Horth Shore Sanitary District Wastevater Treatment
F a c i l i t y "

Contaminated waters could be taken to the North Shore Sanitary
District wastewater treatment plant, bat treatment for PCB
removal is not currently available at the plant. Because
the North Shore facility is currently in use, it it unavailable
and therefore, has been eliminated from further evaluation.

ONSITE STORAGE/DISPOSAL

Disposal of dredged materials that contain PCBs is regulated
by 40 CFR 761.60(5). The three disposal options available
are: (1) in an incinerator that complies with 40 CFR 761.70,
(2) in a chemical waste landfill that complies with 40 CFR
761.75, or (3) upon application, using a disposal v<«thod
approved by the USEPA Regional Administrator.

Only two options are available for disposal of soils that
contain PCBs, as regulated by 40 CTR 761.60(4): (1) in an
incinerator that complies with 40 CFR 761.70, or (2) in a
chemical waste landfill that complies with 40 CFR 761.75.

CERCLA 101(24) (PL 96-510) defines remedial action to include,
but not be limited to, "such actions at the location of the
release as storage, confinement, perimeter protection using
dikes, trenches or ditches, clay cover...dredging or excava-
tion. ..collection of leachate and runoff...and any monitoring
reasonably required to assure that such actions protect the
public health and welfare and the environment.*

If the PCBs could be removed from the dredged material before
disposal, the large quantity of sediments would not need the
USEPA Regional Administrator's approval for disposal.

Landfill

A permanent storage facility could be--constructed under the
CMC Parking Lot area south of the North Ditch. The facility
would have to Met USEPA and XEPA requirements for an Annex JI
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landfill unless a waiver is obtained from the Regional Adminis-
trator (40 CFR 761). The landfill would be large enough to
•tore 224,300 yd* of contaminated materials with 25 percent
excess capacity. A •lurry wall would be constructed around
the perimeter down to the glacial till layer. This would
allow for dewatering during construction.

The facility would be lined with 5 to 10 ft of compacted
clay. After filling, it would be capped with 3 ft of corn-
pacted clay and resurfaced for use as a parking lot. A leach-
ate collection system, embedded in gravel and sandwiched in
the clay liner, would lead to manholes for pumpout. Ground-
water monitoring wells would be installed around the facility
to measure background water quality (001). Construction of'
a secure landfill at the Parking Lot would involve a number
of technical and environmental problems. Since much of the
•oil under the Parking Lot is contaminated, it would have to
be removed and stored during liaer construction, then later
replaced in the fill. Large quantities of liner materials

. . would have to be imported. Because of the large quantity of
material to be disposed of, the completed landfill would
have to extend above existing grade. The landfill would
remain partially below the water table, and extremely close
to Lake Michigan. These conditions do not meet 40 CFR 761.75
requirements and would necessitate obtaining a waiver. Even
if waivers were obtained, this alternative would be lass

.. - . cost-effective than containment/encapsulation. For these
i reasons, a landfill (as described above) on CMC property hasL been eliminated from further evaluation.

Containment/Encapsulation

Containment/encapsulation, to mitigate the environmental ef-
, fects from uncontained PCfis, would involve sealing off t1.*

contaminated area. Slip Mo. 3 and the Oval Lagoon area would
be filled la with other PCB-contamineted sediments or soil*.
The contaminated sediments would be capp«d with 3 ft of CCT-

:" pacted clay, and covered with a synthetic liner (impe no* *-•>_••
membrane, concrete, or asphalt) to an elevation above
the 100-yr flood plain. A slurry wall would be constructs
around the containment area down to the glacial till layer.

) Croundwater sxmitoring wells would b€ installed around the1 - containment area to measure background water quality (001).
This »ethod would require the Regional Administrator's ap-

• proval and would have to meet the requirements set forth in
I 40 CFR 761.60 and 40 CFR 761.75. Containment/encapsulation

was retained for further evaluation for Slip No. 3 and the
r Korth Ditch/Parking Lot area.

*"» -—

""" >CB Extraction
' follution Science International is developing a process of

PCB extraction (019, 090) under a CSEPA-approvad research
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and development project now in progress. This process entails
extracting PCBs from sediments, disposing of the sediments
locally, and sanding the concentrated PCBs to a licenced
chemical wastt landfill or incinerator. The main concern is
process economics. The equipment is reported to be a noncon-
ventional use of conventional and available equipment. -The
process needs to be demonstrated under this nonconverttional
application. Because of a lack of available information,
•extraction has been eliminated from further consideration at
this time. When more information becomes available (expected
in aid-October or November), this alternative should b« con-
sidered in conjunction with containment/encapsulation.

Chemical Destruction

Most processes for destruction of PCBs by chemical treatment
have been demonstrated with liquids only. A few conceptual
processes nay be applicable for solids. The microwave plasma
method, developed by Lockheed, dsstroys PCBs by a 15-kilovatt
microwave plasma reaction, and yields products of carbon
dioxide, water, and potentially hazardous products of carbon
monoxide and organochlorines. The process may be able to
destroy PCS concentrations between 50 and 500 ppm effectively,
but further research is required (057). The gamma and elec-
tron beam radiation technique, described under IK-PLACE DE-
STRUCTION (earlier in thic section), may be affective for
destruction of PCBs ir. sediments and toils in conjunction
vith containment/encapsulation (005). However, chemical
destruction has been elinjinated from further evaluation
because it is still in the developmental stages. \

Biological Breakdown

Biological breakdown in conjunction vith containment/encapsu-
lation was considered. Xll biological disposal methods are
based on the ability of microorganisms to break down toxic
materials. There art many problems associated vith biolog-
ical degradation, such as:

• Host systems need to remain aerobic.

• Biological degradation rates are temperature
dependent.

• Complete contact vith the toxic material must be
made (usually very time-consuming).

• The biologically active material must be disposed
of.

More research is needed in this area to make it a viable
solution (057, 005, 001). Therefore, biological breakdown
has been eliminated from further evaluation.

PD998.052 2-34



Incineration and Landfill A«h

A mobile fitld incinerator could be used onsite to destroy
contaminated sediments and soils. Residues may weigh between
50 and 15 percent by weight of tht original material, and
could bt used ai fill elsewhere onsite. The incinerator
used for PCE destruction Bust meet the requirements' of 40 CTR
761.70, which states that incineration of PCB-contaainated
sediment slurry Bust be brought about by maintaining a tempera-
ture of 1,200 degrees centigrade (*C) with a 2-second retention
time in the secondary combustion unit and 3 percent excess
oxygen in the stack gas, or by maintaining a teoperature of
1,600*C with a 1.5-second retention time in the secondary
combustion unit and 2 percent axcess oxygen in the stack
gas. Both must have a combustion efficiency of 19.9 percent
or gr.^tter. CSEPA and I HP A monitoring requirements Bust
also b<* Bet. Onsite incineration was retained for further
•valuation during initial screening.

L'ispoi-al

Treated water with PCS concentrations less than 1 ppb would
be conveyed back to the harbor or to a saAitary sewer for
disposal. Jll waters would be sufficiently treated to reach
the required discharge level for PCS concentration. Water
dispotal wac retained for further evaluation during initial
screer»«ng.

S STOPAGJ/DISPOSXL

Three Jispoial options are available for dredged materials
that contain PCBs (40 CTR 761. CO) are: (1) in an incinerator
that complies with 40 CFR 761.70* (2) in a chemical waste
landfill that complies with 40 CTR 761.75, or (3) upon appli
cation, using a disposal method approved by the Regional
Administrator. • •

For PC3-contaminated soil, only two options are available:
(1) in an incinerator that complies with 40 CTR 761.70, or
(2) in a chemical waste landfill that complies with
40 CFR 761.75 unless a waiver from these requirements is
obtained.

The definition of remedial action does not include offsite
storage/disposal 'unless the President determines that such
actions (A) are Bore cost-effective than other remedial
actions, (1) will create new capacity to Banag«. ..hazardous
substances in addition to those located at the affected
facility, or (C) are necessary to protect public health or
welfare or the environment from a present or potential risk
which Bay be created by further exposure to the continued
presence of such substances or materials' (CERCLA
101(24) (PL 96-510)).
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Landfill

Contaminated solid* could be taken to a licensed chemical
waste landfill §itt for long-term storage/disposal. Land-
filling does not destroy the contaminant but contains it

. from further degrading the environment. Offsite landfill
cites that vert retained for further evaluation during ini-
tial screening are listed below: -
•

SCA Chemical Vaite Services—Model City, Hew York. This
'facility is licensed to receive PCBs but is more than 500
Biles from the OMC tit*. There is barge service to the site.

Clennont Environmental Reclamation—Will iansburg, Ohio.
This facility is licensed to receive"PCBs but is more than
350 sules from the OMC Bit*. This site has a USEPA. waiver
from depth to groundwater requirements (40 CTR 761) (034).
Truck service is provided to the site. CECOS was recently
bought by Browning Ferric Industries but chall be referred
to in this report as CECOS.

• Chemical Vaste Management—Calumet City, Illinois. This
facility "is not licensed to receive PCBs.It is "in an in-
dustrial area with rail access 75 miles from the OKC cite.
Appropriate ctate and Federal permits would have to be
secured.

Browning Ferris Industries—Lake County, Illinois. This
facility, 13 miles from the OMC cite, is not licensed to
receive PCBs. It is in a rural setting, and 28 buildings >
(mostly residences) are within a 0.5-mile radius of the
facility. This facility would require a USEPX waiver from
depth'to groundwater requirements (40 CTR 761) (034).

Bev Site Ho. 1—Lake County, Illinois. This potential land-
fo.ll cite, 7 miles from the OMC cite, is in a rural setting

. .. with commercial, industrial, and residential uses within a
* - 2-mile radius (002).

New Site No. 2—Lake County, Illinois. Thic potential land-
fill cite, 10 sules from the OMC area, is in a rural/industrial
setting, with 38 structures located within a 0.5-mile radius.(-~-' Four housing developments, along with commercial, institutional
and industrial uses, all lie within a 2-mile radius (002).

Airport Site—Lake County, Illinois. This potential land-
fill cite, approximately 5 sales from the OMC cite, is in an
industrial setting. The Port of Waukegan has suggested the
availability of property near the Waukegan airport as a pos-
sible landfill site.

^Environmental Services, Incorporated—Boise, Idaho. This
facility is licensed to receive PCBs, but is about~"l,SOO stiles
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from the OMC iite. There is rail service to within 31 Biles
of the site.

Incinerationi . •———————~~~~
See ONSITE STORAGE/ElSP05AX, earlier in this »»ct-ioa, for a

f description of this techr.^crut. Contaminated tedipent tlurry
* . would have to be transported to an approved incinerator.

Transporting, rahandling, anJ storage requirements for incin-
• * erating offsite render this option •conomically infeasible.
' Offsite incineration has been eliminated from further consid-

eration.

I TTOANSPORTXTIOK

There are thre*. possible ne&ri of transporting PCB-contajainated
I" materials to ofxsite disposal: trurX, barge, and train. These
<L transportation ŝ ies were all retained for further evaluation

during initial screening.

i.
1
r

•
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Section 3
R£CQMMENDED ALTERNATIVES FOR INITIAL SCREENING

The unit processes retained for further screening were as-
sembled into alternative remedial action system* for initial
screening. Figures 3-1 through 3-5 present the alternatives
considered for each area. The following paragraphs; describe
these flow diagrams. •

SLIP KO. 3

Alternative 1; Dredge-Fix-Dispose

A sediment dispersal control device, consisting of a double
silt curtain or sheet piling, would be installed across the
mouth of Slip Ko. 3. Sediments in excess of 50 ppn PCBs
would be removed with a mechanical dredge and placed in
trucks for transport to an onsite batch plant. Sediments
could also be removed with a pneumatic dredge and the sedi-
ment slurry pumped through a pipeline to tha batch plant.

A mechanical dredge would b* used to dredge the area of deep
contaminated sand and silt near the CMC outfall. This deep
dredging would be performed inside a cofferdam. The water
level inside the cofferdam would be kept lower than outside
to cause water flow toward the contained area. The removed
water would be routed to an onsite watez treatment plant for
suspended solids and PCS removal (to 1 ppb PCBs), then dis-
charged to the harbor or to a sanitary sewer. Sediments
could be thickened by adding other project area solids to
minimize fixing agent addition. The sediment would then be
fixed at the batch plant by adding port land cement, Locksorb,
or another fixing agent to hydrate the excess water. The
mix would be transported to raring cells. The fixed solids
would be cured until they were nonflovable. This is expected
to take about 1 day. The fixed solids would then be removed
from the curing cells by front end loaders for transporta-
tion by truck, train, or barge to an approved disposal site.

Alternative 2; Drtdge-Devater-Fix-Dispose

For this alternative, a sediment dispersal control device as
described for Alternative 1 would be installed across the
mouth of Slip Vo. 3. Sediments in excess of 50 ppm PCBs
would be removed with a.hydraulic dredge and the sediment
•lurry pumped through a pipeline to the initial solids
dewatering basin. Dredging of the deep contaminated sand
and silt would be performed as described for Alternative 1.
Solids would be dewavered using one of the following types
of initial solids dewatering basins:
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• Solids dewatering in the east-west portion of the
North Ditch would require solids removal after one
8-hour day of dredging and 16 hours of settling.
Solids would then be removed by backhoe, loaded
into trucks, and transported to the batch-plant.

• A clay-lined dewatering lagoon would be constructed
on OMC property for solids dewatering. Solids and
1 ft of the clay liner would be removed by dragline
2 months after dredging activities were completed,
loaded into trucks, and transported to the batch
plant.

• Solids dewatering would be effected in bins/cy-
clor.es/filters and solids removed after one 8-hour
day of dredging and 16 hours of settling. The
•olids would be loaded into trucks and transported
to the batch plant.

• Dredged sediments would be placed in barges to
dewater the solids. Solids would be removed by a
backhoe or dragline about 2 months after dredging
activities were completed and loaded into tracks
for transport to the batch plant.

In all the above, initial solids dewatering basins, the super-
natant would b-e continuously decanted and routed to an onsite
water treatment plant for suspended solids and PCS removal
(to 1 ppb PCBs), then discharged to the harbor or to a sani-
tary sewer.

The dewatered solids could be thickened with other project
area solids. They would be fixed as described for Alterna-
tive 1 to render solids to a nonflowable form, and trans-
ported by truck, train, or barge to an approved disposal
sit*.

Alternative 3t Dredce-Deweter-Eispose

A sediment dispersal control device as described for Alter-
native 1 would be installed across the nouth of Slip No. 3.
Sediments in excess of SO ppm PCBs would be removed with a
hydraulic or pneumatic dredge, and the sediment slurry pumped
through a pipeline to the initial solids dewatering basin.
Dredging of the deep contaminated sand and silt would be
performed as described for Alternative 1. All solids would
be dewatered using one of the initial solids dewatering
basins described for Alternative 2. Tor this alternative,
however, they would be dewatered to the degree necessary to
reach a nonflowable condition. Zn general, this would •
require more time and/or more equipment. The solids would
then be transported by truck to an approved disposal site.
The supernatant would be continuously decanted and routed to
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an onsite water treatment plant for suspended solids and KB
removal -{to 1 ppb PCBs) , then discharged back to the harbor
or to a sanitary sewer. :

Alternative 4; Predge-Pewater-Incinerate-Dispose

A sedinert dispersal control device as described for Alter-
native 1 vould be installed across the nouth of Clip Vo. 3.
Sediments in excess of 50 ppm PCBs would be removed with a
hydraulic or pneumatic dredge, and the sediment slurry pumped
through a pipeline to an initial solids dewatering basin.
Dredging of the deep contaminated sand and silt would be
performed as described for Alternative 1. All solids vould
be dewatered, using one of the initial solids dewatering
basins described for Alternative 2, to a aonflowable condi-
tion. The supernatant would be continuously decanted and
routed to an on5.:.te witer treatment plant for suspended
solids and PCS ra^oval (to 1 ppb PCBs), then discharged back
to the h»rbcr or to a sanitary sewer. The solids would then
be removed with » backhoe or dragline and placed in trucks
to be transported to an onsite incinerator. The solids vould
be incinerated in an approved unit and the ash disposed of
onsite.

Alternative 5; Ho Act'.on

The No Action alternative vill leave PCB concentrations in
excess of SCO ppu in S.'.ip No. 3 sediments and PCB concentra-
tions in excess of 10,000 ppm in the localized area near the
former OMC outfall. This alternative vill cot resolve the
problem of uncor.tained toxic vaste as regulated under 40
CFR 761.

UPPER HARBOR

Alterr.et ive 1; Sredge-rix-Pispose

This alternative is the same as Slip Ho. 3—Alternative 1,
except that dredqing of deep contaminated sand and silt is
not required and the stdiment dispersal control device vould
be installed at the south end of the Upper Harbor.

Alternative 2t Dredge-Pewater-rix-Dispose

This alternative is essentially the same as Slip No. 3—
Alternative 2, except that dredging of deep contaminated
sand and silt is not required; the sediment dispersal control
device vould be installed at the south end of the Opper
•arbor; and barge dewatering could not be used because of
the large storage volume required.
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Alternative 3: Predge-Dewater-Dispose

This alternative is essentially the same as Slip No. 3—Alter-
native 3, except that dredging of deep contaminated sand and
silt is not required; the sediment dispersal control device
would be installed at the south end of the Upper Harbor; and
barge dewatering could not be used because of the lairge storage
volume required.
»

Alternative 4; Dredge-Dewater-Incinerate-Dispose

This alternative is essentially the same as Slip No. 3—Alter-
native 4, except that dredging of deep contaminated sand and
silt is not required; the sediment dispersal control device
could be installed at the south end of the Upper Barber; and
barge dewatering could not be used because of the large storage
volujrie required.

Alternative 5; No Action

The No Action alternative will leave PCB concentrations between
50 and 500 ppm in the Upper Harbor. This alternative will
not resolve the problem of uncontained toxic waste as regulated
under 40 CFR 761.

SLIP NO. 3 AND UPPER HARBOR

Alternativt 6: Contain-Dredge-Cap

A sediment dispersal control device, consisting of a double
silt curtain or sheet piling, would be installed and then a
permanent cofferdam would be constructed. The sediment disper-
sal control device and the cofferdam would be located at one
of the following areas:

• To allow for dredging of all Upper Harbor
sediments, ths sediment dispersal control device
would be installed at the south end of the Upper
Harbor, and the cofferdam would be constructed
near the north end of the Upper Harbor.

• To allow for dredging of the nost contaminated
Upper Harbor sediments, the sediment dispersal
control device would be installed at the middle of
the Upper Harbor, and the cofferdam would be con-
structed near the east end of Slip Ho. 3.

A slurry wall extending into the glacial till would be con-
structed inside the cofferdam and around the entire perimeter
of the containment area.

Dredged sediments from the Upper Harbor would be placed within
the contained area. Supernatant would be continuously decanted
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and routed to an oniite water treatment plant for suspended
•olids and PCS removal (to 1 ppb PCBs) , than discharged to
the harbor or to a aanitary sewer. After dredging la completed,
• layer of filter fabric, a 1-ft-thick layer of sand with a
drainage ayitem, and A 3-ft-thick compacted clay cap would
cover the dredged muck. Five feet of fill over'the clay
would serve aa a surcharge to speed up dens.'.fication of the
sediments. Water collected from the drainage system would
be treated as described above. Slip Ho. 3 would be left
permanently filled. Groundwater monitoring wells would be
installed around the site for detection of potential PCB
migration.

After completion of all dredging activities, the water treat-
Mnt plant would be removed and A new basin vould be constructed
to replace Slip No. 3. After settlement cf the »uck in Slip
Ho. 3, the surcharge would be removed and thi are.i paved.
NORTH PITCH AREA

Alternative It Excavate-Dispose

A bypass would be constructed to divert surface water flow
around the highly contaminated areas of the Crescent Ditch
and Oval Lagoon. The bypass would outfalj directly into
Lake Michigan. Construction would then begin on a structural
'slurry wall (or other structural support syitem) around the
Creacent Ditch and a nonstructural slurry **ll around the
Oval Lagoon. The soils would be d*w».tered using well points
and pumps. Well water would be routed to an onsite water
treatment plant for suspended solids and 1CB removal (to
1 ppb PCBs), then discharged to the harbor c.r to a sanitary
sewer.

Coils in excess of 50 ppa PCBs would be excavated by backhoe
and placed in lined trucks for transport to an approved dis-
posal site. The axcavatfcd areas wcuid to backfilled.

Alternative 2; Exeavate-Ineinerate-Dispoae

A bypass would b« constructed as described for Alternative 1.
The excavation area would be dewatered within a slurry wall,
and the well water would be treated as described for Alter-
native 1. Soils in excess of 50 ppm PCBs vould be excavated
by backhoe and placed in trucks to be transported to an onsite
incinerator. Excavated soils would be incinerated in an
approved nni£, and resulting ash would be disposed of onsite.

Alternative 3; Excavate-Fix-Dispose

A bypass would be constructed as described for Alternative 1.
The excavation area would be dewaterad within a slurry wall,
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and the well water would be treated as described for Alter-
native; 1. Soils in excess of 50 ppm PCBc would be excavated
with a backhoe and placed in trucks to be transported to the
batch plant. The soil would then be fixed with portland
cement, Locksorb, or another fixing agent to hydrate the
excess water. The treated »oil would then be transported to
the curing cells. The fixed solids would be cured:until
they were nonflowaJsle and then removed from the curing cells
by front end loaders for transport by truck/ train, or barge
to an approved disposal site.

Alternative 4; Excavate-Contain-Cap

A bypass would be constructed to divert surface water flow
around the highly contaminated areas of the Crescent Ditch
and Oval Lagoon. The bypass would outfall directly into
Lake Michigan. The east-west portion of the North Ditch
would be excavated to one of the following extents:

• All of the PCB-contajminated coils in the Worth
Ditch would be excavated to allow for construction
of a bypass pipeline or a lined open ditch. This
would require support of the excavated area with
sheet piles.

• All of the PCB-contaminated soils in the North
Ditch required to install a bypass pipeline would
be excavated. This would cot require support of
the axcavated araa with sheet piles. v

A nonstructural slurry wall extending down into the under-
lying glacial till would be constructed around the Crescent
Ditch and Oval Lagoon to control movement of contaminated
•materials. Excavated toils from the east-west portion of
the North Ditch and the Crescent Ditch area would be de-
watered and placed in the Oval Lagoon area. The well water

-A . would be treated as described for Alternative 1. The *ite
would be capped with a 3-ft-thicx, compacted clay layer to
teal in the contaminated soils. The Crescent Ditch area
would then be paved and the Oval Lagoon area seeded. This
would raise the elevation of the Oval Lagoon area by 20 to
25 feet. Croundwater nonitoring wells would be installed
around the site for detection of potential PCB migration.

Alternative 5t Wo Action

The Wo Action alternative will leave PCB concentrations in
excess of 10,000 ppm in the localized areas of the Crescent
Ditch and Oval Lagoon and PCB concentrations between 50 and-
10,000 ppa in the soils and sediments of the rest of the
Worth Ditch area. This'alternative will not resolve the
prcblea of uncontained toxic waste as regulated under 40
CFR 761.
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PARKING LOT

Alternative It Excavate-Dispose

A nonstructural slurry wall would be constructed around the
deep contamination in the Parking Lot area. The Parking Lot
area soil would be dewatered using well points and pumps. Well
water would be routed to an onsite water treatment pla^t for
suspended solids and PCB removal (to 1 ppb PCBs), then dis-
charged to the harbor or to a sanitary sewer. Soil in excess
of 50 ppm PCBs would be excavated by backhoe or front «nd
loader and placed in lined trucks for transport to an approved
disposal site. The excavated areas would be backfilled.

Alternative 2; Exeavate-Incinente-Dispose

The excavated area would be dewatered and the well wcter
treated as described for Alternative 1. Soil in excess of
50 ppm would be excavated by backhoe or front «nd loader ar.d
placed in trucks to be transported to an onsite incinerator.
Excavated soil would be incinerated in an approved unit, und
resulting ash would be disposed of onsite.

Alternative 3; Excavate-Fix-Disposc

The excavated area would be dewatered and the veil water
treated as described for Alternative 1. Soils in exrtsc of
'50 ppm would be excavated with a backhoe or front end leader
and placed in trucks to be transported to a batch plant.
The soils would then be fixed with portland cement, Locksorb,
or another fixing agent to hydrate excess water. Treated
soil would then be transported to curing cells. The fixed
solids would be cured until they were nonflowable and then
removed from the curing cells by front end loaders frr trar.s-
port by truck, train, or barge to an approved disposal site.

Alternative 4t Contain-Cap

A nonstructural slurry wall extending down into the under-
lying glacial till would be constructed around the rarxir.g
Lot to control movement of contaminated materials. The size
would be capped with a 3-ft-thick compacted clay layer to
seal in the contaminated soils and then resurfaced for park-
ing. This would raise the elevation of the site by 3 to 4
ft. Groundwater monitoring wells would be installed around
the site for detection of potential PCB migration.

Alternative 5; No Action

The Wo Action alternative will leave PCB concentrations from
50 to over 5,000 ppm in the Parking Lot area. This alterna-
tive will not resolve the problem of uncontained toxic waste
as regulated under 40 CTR 761.
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Jx
L — ̂  rjMki i i/* t-jtrfmtu

-rutr* "
T

»>*<*».
<WI«X
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Section 4
INITIAL SCREENING

In tV.e initial screening process, the alternatives described
ia Sectior. 3 were evaluated based on engineering feasibility,
estimated incremental costs, environmental effects, and in
accordance with the site-specific remedial response objec-
tives and criteria discussed in Section 1. The initial
screening process narrowed the alternatives to from two to
four for tach area. The alternatives remaining after ini-
tial scretning are discussed in siore detail in Section 5.

FEASIBILITY

The unit j recesses considered for the remedial action alter-
natives defined in Section 3 were further evaluated based on
engineering feasibility. The criteria used to evaluate the
univ processes and the justification for eliminating some
additional processes are presented below. The Ho Action
alternative is discussed later in this section under

EFFECTS.
Dredging

'The engineering feasibility screening criteria used to fur-
ther evaluate the dredging unit processes consisted of the
following:

• Dredging and related activities in Slip Ho. 3,
except in the localized area that requires dredging
of deep contaminated sand and silt, should be accom-
plished within 2 months to reduce impacts on Larsen
Marine Services.

• Dredging and related activities in the localized
area of Slip Mo. 3 should be accomplished within
2 months. This time is in addition to the 2 months
required to dredge Slip No. 3, as noted above.

• Dredging and related activities in the Upper Harbor
should be accomplished within 3 months. This time
is in addition to the 4 months required to dredge
Slip Ho. 3 and the localized area.

• Dredging activities should minimize the roiling of
bottom sediments.

.• Dredging activities should be accomplished during
nonfreezing weather unless provisions are made to
store all the dredge sediment slurry.

• Dredges selected should be readily available, con-
ventional construction equipment.
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• Dredging activities Bust conform to applicable
laws and regulations, which include (001)»

— Clean Water Act of 1977 (PL 95-217) ..

— River and Harbor Act of 1899 \
V

— Illinois Rivers, Lakes, and Streams Act

In preliminary screening, all types of mechanical dredges
except clamshell dredges were eliminated. Clamshell dredges
were eliminated for general dredging work because bucket
placement and depth of cut are difficult to control, thereby
impacting the sediment removal efficiencies. Also, due to
the fluid nature of the sediment**, PCB-contaminated sediment
could flow into the recently dredged area, reducing the PCS
removal efficiency further. This could leave high concen-
trations of PCBs in pockets of sediment. Another disadvan-
tage is that conventional clamshells spill 15 to 30 percent
of the sediments while the clamshell bucket is being raised.
This spillage creates a high degree of sediment suspension
that increases the concentration of PCBs in solution.

A new watertight clamshell (055) may reduce the amount of
sediments spilled by 35 percent, but It still does not have
a controlled removal efficiency because of the. difficulty in
controlling depth and location of cut. A clanchell dredge
siay be used, however, in the relatively small localized area
of Slip No. 3 to remove the deep contaminated sediments (sand
and silt) below the Buck. Dredging activities for the deep
sediments would require containment within a single sheet
pile cofferdam. The water would require treatment to remove
dissolved PCBs before the cofferdam is removed.

The Pneuoa and Oozer pneumatic dredges were retained during
preliminary screening. They were eliminated during initial
screening because they are not readily available in the
United States, may be subject to import restrictions, and
have some mechanical limitations. The Pneuma dredge used at
the Cape rear River had an estimated field production rate
of 36 yd*/hr, which is about 13 times less than the capabil-
ity reported by the manufacturer (005). At.that time, Pneuma
Borth America was evaluating redesign. The Oozer dredge is
not currently available in the United States and may be sub-
ject to import restrictions. Also, it has a dredging depth
of only 20 ft,̂  which is not sufficient to remove the con-
taminated suck"layer (005).
X hydraulic dredge, cutterhead pipeline suction type, is
recommended to remove the PCB-contaminated Buck froa Slip
«o. 3 and the Upper Harbor. This dredge reportedly mini-
mizes sediment dispersion. Careful consideration Bust be
given to selecting the proper dredge head to reduce sediment
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*oiling and to obtain high solid-to-water ratios to minimize
dewatering requirements.

Based on the above criteria, Slip Ho. 3—Alternative 1 and '
Upper Harbor—Alternative 1 have been eliminated frees
further consideration. j

*

Excavation

The engineering feasibility screer.ing criteria used to fur-
ther evaluate excavation unit processes consisted of the
following:

• Excavation and related activities for the Forth
Ditch/Parxiri* Lot are* fchould be accomplished with-
in I aor.̂ ht.

• Excavation ecuipr.er.t shculd be commonly available,
conveutier,ei constructicn equipment.

Based on these criteria, backhoes and front and loaders
appear to be feasible for excavation during bypass construc-
tion, and for excavation of the Crescent Ditch, Oval Lagoon,
and Parking Lot area. Front and loaders appear to be feasible
for removal of fixed solids fron fixation curing cells.
Draglines and backhoes eppeer to ba feasible for removal of
settled sediment* frca the initial soliJs dewatering basins.

Sediment Dispersal Control

The engineering feasibility screening criterion used to eval-
uate sediment dispersal control ui.it processes was that they
should minimize migration of dissolved PCBs across the bar-
rier. Based en this criterion, both the double silt curtain
and steel sheet piling appear to ba feasible. A sxmitoring
program to detect movement of &at. trial out of the dredging
area will ba es.-.ctsd to warn ef the seed for additional con-
trol Matures Uhuc down dredging, polyaer addition, ate.).

Surface Water and Groundwater Control •

The angineering feasibility screening criterion used to eval-
uate surface water and groundwater control unit processes
was that they should reduce inflow to the axcavation area.
Based on this criterion, both sheet piles and structural
•lurry walls appear to be feasible to provide structural
support and raduca inflow for the Crascant Ditch excavation
And bypass construction. Wonstructural slurry walls appear
to ba feasible to raduca inflow at the Oval Lagoon and the
Parking Lot area excavations. Dewatering with wall points
and pumps would ba used for all areas. A single sheet-pile
cofferdam appears to be feasible to reduce inflow for the
Slip Mo. 3 localised area.

FD102.001 4-3



The engineering feasibility screening criterion used to evalu-
ate the bypass unit process vac that it divert surface waters
-•round the highly contaminated areas. Based on this crite-
rion, both * pipeline and a lined open ditch appear to fce
feasible.
» ~

Initial Solids Dewatering

The engineering feasibility screening criteria used to evalu-
ate initial solids dewatering unit processes consisted of
the following:

• At least 2 hours of settling time are required
before the water used to slurry the sediments can
be renoved for treatment in the onsite water treat-
Bent plant (004).

• Ideally, the settling time should provide suffi-
cient dewatering of harbor sediments to obtain a
•oisture content that is at or below the liquid
limit (nonflovable) for solids to be disposed of
in a licensed chemical waste landfill.

• Six hours is the minimum settling time recommended-
for solids to diwater. The longer the retention
time provided, the greater the solids concentration
expected for the dewatered material (004). From
previous experience with dewatering silts, € hours
siay not be adequate to produce a nonflovable con-
sistency.

• The water treatment plant probably will not be .
protected against freezing weather. If not pro-
tected, the dewatering basins cannot release slurry
water to the treatment plant during freezing con-
ditions (001). This would require that dredging
operations be conducted during nonfreezing weather.

• Under TSCA, PCS soils and sediments with concen-
trations greater than 50 ppm uust be aonflovable
if they are to be disposed of in a chemical waste
landfill (40 CTR 761.75).

Based on these criteria, all the initial solids dewatering
unit processes appear to be feasible. At this tiae, it is
not possible to estimate how complete solids dewatering will
b*j therefore, the impact of thickening with other project
area solids cannot yet be estimated. In addition, testing
(under Task 4) is currently being performed on Buck samples
(results will be under separate cover) to determine the
amount of fixing agent required to obtain a nonflovable con-
sistency.
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If the North Ditch IB used for initial solid* dewatering,
the ditch should be modified to dewater dredged sediments
from at lt**t 1 day of dredging activity. This vould re-
quire increasing the depth of the existing east-vest portion
of the Uorth Ditch by about 4 ft end widening the ditch top
width by about 25 to 35 ft. Zt should also be designed ac
that all groundvater flow amoves toward the ditch to -reduce
the possibility of groundwater contamination from dredged
sediments. Solids vould be removed with a backhoe after
settling overnight. Dredging activities would be interrupted
intermittently for this operation.

If the sediments are dewatered in a lagoon constructed on
CMC property or another nearby site, the lagoon vould b«i
designed to bold and dewater all the dredged fredi^-tent*. The
lagoon vould be fixed to bold 24,000 yd* and 118,003 yd1 for
Slip Mo. 3 and the Upper Earbor, respectively. £olidc wculri
be removed from the lagoon with a dragline ibout 2 nor.tht
after dredging activitie* are completed. This would alirw
for some deniification of the solids (004).

If bins/cyclones/filters are used for dewatering the dredged
sediments, enough bins nust be supplied to dewater sediment*
from 1 day of dredging activity. One hundred bin* are
expected to be required. Two hydrocyclones vould be
required. Because of the low specific gravity of the sedi-
ments, the hydrocyclones are expected to remove only a vnall
portion of the solids. Bag filters would be used to polish
the effluent prior to water treatment. The sclidn would be
removed from the bins by gravity; it vould take abcut 3
Ban-hours to empty each bin. The solids that are removed
from the cyclones (nostly sand) vould be loaded onto trucks
to be transported to the curing cells. Solids vould be
removed from the bag filters by backveshing.

If barges are used to dewater the dredged sediments frcm
Slip No. 3 only, an adequate number of b&rvtE should be pro-
Tided to contain the dredged sediments and slurry weter vhii*
the water is decanted. Zt is estimated that ten 2,000-yd*
capacity barges vould be required. Solids could be removed
vith a backhoe or clamshell about 2 month* after dredging
activities are corpleted.

A lagoon on CMC property or another nearby site is the only
feasible initial solids dewatering unit process for the
dredged sediments from Slip Do. 3--Alternative 3 and Upper
Earbor—-Alternative 3 that night not require fixation. The
Worth Ditch dewatering scheme and the bins/cyclones/filters
vere eliminated because the limited storage capacity of these
unit processes vould require daily removal of solids, as
veil as additional dewatering before the solids vere dry
enough for disposal in a licensed chemical waste landfill.
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Barges were eliffdnated from Upper Harbor—Alternative 3 be-
cause harbor access would be restricted indefinitely. Addi-
tional letting is currently being performed on siucX. samples
(result* will be under separate cover) to deterrane the BVHXJ-
Kvon solids moisture content (weight of water divided by weight
of solids) that will allow disposal in a landfill, and: the
re-quired retention time la a lagoon before this moisture
content can be obtained. Based on txperience with dredge
spoils, this period could be more than 1 year and may require
additional Beans of devatering.

The USCOE has used vacuum underdrains and the Riverine Util-
ity Craft (RUC) systems to dewater dredged sediments (052,
053). Tests conducted by Kason & Hangar (004) Indicate that
underdrain systems of sand or gravel or other media placed
in the bottom of a lagoon for deviterlng the dredged sedi-
ments would be relatively useless because of clogging. There-
fore, the RUC system shows the most promise for dewatering
the solids and was used for the purpose of cost estimating.
The RUC system antails channeling the surface of the sedi-
ments to allow surface drainage of water. This water would
be decanted and routed to the onsita water treatment plant.
The top layer is than dried by evaporation. The dried soil
(typically, the top 1 to 2 ft) would be periodically removed
with a dragline. The disadvantage of this process Is that
evaporation, an Integral part of the process, provides an
escape route for PCBs to the environment via Tolatilization.

Secondary Solids Dewatering

Solids from the water treatment process will require treat-
Kent before disposal. A belt press was found to be less
cost-effective than treating with the other area solids.
Therefore, belt presses were eliminated from further con-
sideration.

Fixation

Fixation refers to a chemical process used to bind or hydrate
free water IB the sediments. The engineering feasibility
screening criteria used to evaluate the fixation unit process
consisted of the following:

• PCB-contaminated sediments fixed with portland
cement (or other fixation materials) should be
transportable within 1 day.

• The fixed solids should be dry enough to be non-
flovable for disposal at a licensed chemical waste
landfill.

Based on the engineering feasibility screening criteria,
fixation appears to be feasible. Fixation may be required

PD102.001 4-€



If initial solids dewatering technique* cannot ensure that
the PCB-contaminated sediments will be nonflovable and not
lose water during transportation to the fiaal disposal »ite.
Fixing agent* other than portland cement axe feeing evaluated
in Task 4. j

Fixation requires complete dispersion of the fixing agent
Into the sediment to be fixed. A conventional, portable,
concrete batch plant (or transit mixers for small volumes)
could be used to mix the fixing agent into the sediments.
Storage area vould be provided onsite for curing the mix-
ture. The quantity ef fixing agent used per cubic yard can
be adjusted to account for variability In the sediment
characteristics and moisture contents.

Water Treatment

Laboratory tests were conducted by Kason » Banger (004) using
harbor vater alurried with harbor sediments. The tests showed
that sand filtration (at 3 gallons per minute per square
feet) vould remove suspended solids if coagulation/sedimen-
tation were used before filtration to settle fines that could
plug or pass through the filter. Coagulants found to be
effective in settling the fines vere both alum end Nalco 1103,
with 2 hours of settling after coagulant addition.

Laboratory tests on carbon filtration vere also conducted by
Kason £ Banger (004). Tests conducted on harbor and North
Ditch samples demonstrated that carbon filtration (15-minute
contact) could remove PCls to below 1 ppb.

The vater treatment system vould be a "package plant' that
could be easily installed and removed. The same treatment
method could be used for all alternatives. These units are
commonly available.

Water in Slip Ho. 3 and the Upper Barber may also need treat-
ment because dredging operations roil the sediments, which
could cause increased concentrations of PCBs in solution.
Treatment of the vater behind the sediment dispersal control
device may consist of adding one or both of the following:

• Cationic polymer to coagulate and settle the fine
suspended sediments

• Activated carbon to remove soluble PCls

Additional dredging vould be required to remove the activated
carbon and settled solids behind the silt curtain.
Laboratory tests conducted by Kason f Banger (004) demon-
strate that groundwater slurried with Worth Ditch sediments
removed from the North Ditch/Parking Lot area can be treated
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to remove PCBs down below 1 ppb. The water treatment plant for
Slip No. 3—Alternative 2 and 3, Upper Harbor—Alternative* 2
and 3, and Slip No. 3 and Upper Harbor—Alternative 6. would
be a 1,500-gpm system (assuming a hydraulic dredge operating
• hours per day at a capacity of 3,000 gpm) consisting of
coagulation, sedimentation, pressure filtration, and carbon
adsorption. The treated water would be detained in a clear-
well to be monitored for PCB concentration before discharge
to the harbor or to a sanitary sewer. A limit of 1 ppb PCB
would be maintained for discharged water. Clip Mo. 3—Alterna-
tive 3, Upper Harbor—Alternatives 1 and 3, and Slip No. 3
and Upper Harbor—Alternative € would also require a separate,
smaller, water treatment plant (200 gpm) for treatment of rain-
water and leachate water after the larger water treatment facil-
ity is dismantled. The water treatment plant for the North
Ditch—Alternatives 1, 3, and 4 and Parking Lot—Alternatives 1
and 3 would be a 200-gpm svstem (assuming dewatering of sends
with a permeability of 10"1 cm/sec) consisting of coagulation,
sedimentation, pressure filtration, and carbon adsorption.

Containment/Encapsulation

The engineering feasibility screening criteria used to evalu-
ate containment/encapsulation consisted of the following:

• TSCA regulations (40 CFR 761.60) require that appli-
cations for disposal of dredged materials that contain
PCBs, other than by incineration as prescribed in
40 CFR 761.70 or in a chemical waste landfil^that
complies with 40 CFR 761.75, aust b« made in writing
to the USEPA Regional Administrator. The disposal
method aust be based on technical, environmental,
and economic considerations, indicating that disposal
in an incinerator or chemical waste landfill is
cot reasonable and appropriate. The alternative
disposal method Bust provide adequate protection
to health and the environment (40 CFR 761.60(5)).

• CrRCLA (101(24) (PL96-510) defines remedial action
to include, but not be limited to, "such actions
at the location of the release as storage, con-
finement, perimeter protection using dikes, trenches
or ditches, clay cover...dredging or excavation...col-
lection of leachate and runoff...and any monitoring
reasonably required to assure that such actions
protect the public health and welfare and the
environment." ^

Containment/encapsulation of PCB-contaminated naterial in-
place would eliminate the costs of removing and disposing of
the waste. This alternative was considered for Slip Ho. 3
with Upper Harbor sediments used as fill, for the Berth
Ditch area with the North Ditch toils used as fill, and for
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the Parking Lot area. Disposal of the PCB-contamin»ted soils
by containment/encapsulation would require a waiver from the
requirements of 40 CFR 761.75 (40 CFR 761.€0(4)). -Management
of the site after containment would be the responsibility of
the State, in accordance with CERCLA and the MCP. "

Slip No. 3 eni The Upper Harbor. Containment/encapsulation
of Slip No. 3 would require the construction of a cofferdam
and slurry wall to seal off this portion of the harbor. A
•lurry wall 2 ft thick would be constructed through the sandy
••diments and 5 ft into the glacial till layer underlying
the harbor sedisents. The slurry wall would be constructed
completely arour.d the perimeter of the containment area.
The water level would then be lowered in the containment
area to er.tur* .invar:' movement of groundwater. The water
removed would b« treated in an onsite water treatment system.
The water wwul<? be discharged to the harbor or to a sanitary
scv^r. PCB-?ortaminated sediments from the Upper Barbor
vculd then be transferred to the contained area. The con-
tained ares vould be completely filled. Docking facilities
r>cw in Slip Ho. 3 would have to be relocated (021, 002).
Crc-undvater monitoring wells would be installed around the
• ite for detection of potential PCS migration.

•

Horth Ditch Area. Containment/encapsulation of the Crescent
Ditch and Oval Lagoon would require the construction of a
•lurry wall 2 ft thick, extending through the sandy soils
5 fr into the underlying glacial till layer. The slurry
vail would be constructed completely around the Crescent
Ditch and Oval Lagoori areas. PCB-contaminated •oil's from -
the east-vast pertion of the Berth Ditch, Excavated during
construction cf the b'/pats, would then be transferred, placed,
and compacted cr. the Dval Lagoon area. The top 3 ft of the
Crescent Ditch area wsuld also be excavated and then trans-
ferred, placed, and compacted on the Oval Lagoon area. The
Crescent Ditch and Oval Lagoon areas vould be covered with
3 ft of compacted clay, and than the Crascent Ditch area would
te resurfaced fcr parking and the Oval Lagoon area would be
seeded. Groundwater monitoring veils vould be installed
around the cite for detection of potential PCS migration.

Parking Lot *rea. Containment/encapsulation vithin the Park-
Ing Lot vould involve construction of a Blurry vail 2 ft
thick, extending through the Bandy soils 5 ft into the un-
derlying glacial till layer. The area would be covered with
3 ft of compacted clay and then resurfaced for parking.
Groundwatar monitoring walls vould be installed around the
•it* for detection of potential PCB siigration.

Incineration
The engineering feasibility screening criteria used to evaluate
the incineration unit process consisted of the following:
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• Incinerators Bust be licensed to incinerate PCB-
contaminated wastes before Bid-1984.

• Ash with PCS concentrations of 0.0 ppn stust be
disposed of onsite to be cost-competitive (021) .

• Based on OSEPA regulations, incinerators trust main-
tain a temperature of 1200»C (2192»F), a 2-second
dwell time in the secondary coc&ustion unit, and
3 percent excess oxygen in the stack gas; or main-
tain a temperature of 1600gC (2912»F), a 1.5-second
dvell time in secondary combustion, and 2 percent
•xcess oxygen in the stack gas 4001).

• Based on DSZPA regulations, incinerators Bust oper-
ate at a combustion e-fficiency of 19.9 percent or
greater (001) .

• KB disposal should be completed by late 1986.

Incineration has been eliminated from further consideration
based on the screening criteria for engineering feasibility.
No uajor advances in incinerator technology have occurred
since 1981, when DSEPA reports (021 and 002) concluded that
incineration vas not feasible. An incinerator capable of
PCS destruction under the conditions set forth by USEPA and
transportable to the site has not been licensed to date. It
does not appear that available technology vould meet DSEPA
requirements without time-consuming and costly testing and
permitting. Therefore, incineration is not considered a
feasible alternative. :

Zn addition to the failure of incineration to meet engineer-
ing feasibility criteria, the costs to incinerate PCB-laden
sediments are expected to be on the order of 10 times greater
than disposal costs. According to James Boyland (Director
of Sales, SCA Chemical Wastes Services), charges to use the
SCA incinerator in Chicago, Illinois, would be from 25 to
50C per Ib of PCB-contaminated soil. The high cost of incin-
eration is primarily due to the low heat value of the soil,
requiring addition of supplementary fuel to raise the soil
temperature above 2000'F. Xt is assumed that if an approved
portable incinerator unit were available for incineration
onsite (none is available at this time), the cost vould be
at least the same, if not store. The estimated cost for incin-
eration at 50C per Ib of contaminated soil approaches
$l,000/yd». Consequently, incineration will not be consid-
ered further. Therefore, Slip Ho. 3—Alternative 4, Upper
Harbor—Alternative 4, Berth Ditch—Alternative 2, and Park-
ing Lot—Alternative 2 have been eliminated from further
consideration.
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Vater Disposal

The engineering feasibility crittrion used to evaluate the
water disposal unit process was that the water discharged
have PCS concentrations less than 1 ppb. BnteJ oh this cri-
terion, both discharging to the harbor and discharging to a
sanitary sewer appear feasible. :

Offsite Landfill

The engineering feasibility screening criteria used to eval-
uate the offsite landfill disposal options consisted of the
following:

• Disposal sites ssurt be licensed to receive PCB-
contaninated wtstes before sud-19S4. :

• Applicable laws ar.c regulations Governing disposal
cites include (OCI/: ;

— Clean Water Act of 1977 (PL 95-217)

— Toxic Substances Control Act

— Resource Conservation and Racovorv Act
(PL 94-580)

: * — Applicable State rules and regulations

Final site selection and evaluation for a potential hazardous
waste disposal cite vere performed by Warryn Engineering,
Inc. (034, 040). The final report (034) «vf luate's the poten-
tial for offsite disposal at the Browning Ferris Industries

,- . (BFI) Lake County, Illinois, site and the Clermont Environ-
mental Reclamation (CECOS) Williamsburg, Ohio, site. CECOS
was recently purchased by B7I but shall still be referred to
in this report as CECOr. Scied on the engineering feasibility

. . screening criteria, both the BFI ar.d CECOi: sites are fea-
sible. BFI, which is only 13 miles fxcm the OMC site, is
not currently licensed to receive PCBsj however, the faci-
lity has the potential to be upgraded to Beet hazardous
waste landfill requirements.. CECOS is licensed and ready to
receive PCB-contaminated siaterial. The CECOS site is 350
road soiles from WauXegan I arbor.

Since the publication of the final site evaluation report
(034), several other possibilities have been considered.
Environmental Services, Incorporated -(ESI), in Boise, Idaho,
is licensed and ready to receive PCB-contaainated solids.
The cost for disposal at ESI is comparable to the cost for
disposal at CECOS. Costs for transportation to Boise, how-
aver, are expected to exceed the transportation costs to
CECOS. The ESI site is about 4 times farther than CECOS.
The availability of rail transport (rail station 31 Biles
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from disposal site) it not expected to lover the transporta-
tion cost because of the many railroads affected and the
difficulty in obtaining special freight tariffs, as discussed
under Transportation, below. - ;

Another »it« not licensed but potentially available is prop- -
«rty owned by the Wtukegan Port Authority near the Waukegan
• Airport.

Transportation

There art three possible nodes of transporting the PCB-
contajninated sediments to an offsite disposal cite: trucks, :~
barges, and railroad cars. Variables that determine the • '
engineering feasibility of transportation nodes include:

• Moiiture content of the »oil and/or type of fixa- ;
tion (e.g., block fora, friable) *•-

• Proximity of disposal site to railway access ~~)
. ' '—.i

• Proximity of disposal eite to barge accass
• «*

• Minimization (optimization) of waste handling or ;
rehandling • . —

• Time required to obtain necessary agreements/per-
Bit* . J

If the PCB-cortajninated sediments are fixed in friable (loose --
aggregate) form, flump trucks coald be used. Xailcars Bight \
•till be used, but loading and unloading would be more com- . ~
plicated. Provisions should be Bade to pravent loss of fixed
sediments during transportation. •:

If the PCB-contaminated sediments and soils are not fixed,
-4 truck transportation would be the only feasible node of trans-

port. The trucks would have to be lined to prevent water *"* '
loss during transport.
The BFI, CICOS, and ESI disposal sitas includa truck trans-
portation to their sites as part of the disposal services
for their landfill operations. Rail transportation would
raquire obtaining agrtements with railroad owner(s) to trans-
port PCB-contaminatad waste. Usually, on long hauls, Bora
than one railroad is affectad. Trucking is usually Bora
cost-effective unlass a special fraight tariff can be ob-
tained froa tha railroads. Special fraight tariffs ara usu-
ally Bade availabla only to long-tarn users. If % baxardous
wasta disposal sita is not adjacent to railway accass, than
the added cost of double handling could outweigh tha possible
cost savings of using rail transport.
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Transportation by barge is feasible only if the final dis-
posal lit* is close to the Lake Michigan Waterway access.
Barges ere technically feasible for transporting the toxic
wastes to a disposal site near the Great Lakes Waterways
(for example, SCA Chemical Wastes Services in Model City,
New York). The added cost of double handling could outweigh
the advantages. :

Regardless of the type of transportation used, care Bust be
taken to reduce the chance of spillage. Based on the engi-
neering feasibility criteria, truck and barge are the or.ly
feasible transportation Bodes.

ESTIMATED iyCPXM£KTAL COSTS

Comparative capital and O&M costs vert evaluated for the
alternatives considered feasible based on the engineering
feasibility criteria. No incremental cost estimates ErtT
presented for the No Action alternative. The assumption
used to estimate incremental costs for the other alternatives
are presented below.

For the incremental cost estimates, it was assumed that
Level C health and safety protection equipment would be worn
by all persons.

For all the incremental cost estimates except containment/
encapsulation, it was assumed that ECB-contaninatao
sediments and soils would be taken to a licensed chericel
waste landfill for disposal. An average disposal ar.fi
transportation cost of ISO/yd* was assumed.

Slip Mo. 3

An order-of-magnitude estimate of the sediment quantities to
be dredged is this area is as follows:

Slip Ho. 3 (aucJO 7,200 yd»
flip Ho. 3 (sand and silt) 3,700 yd'

Total 10,fOO yd*
The rate of solids removal from Slip Vo. 3 was estimated to
be about 200 yd* of solids per hour or 3,000 gpm at 20 per-
cent solids using a hydraulic dredge. Under ideal condi-
tions, it would take five I-hour days to dredge Slip No. 3.

Alternatives 2A. 2B, 2C, and 2D. Sediments with greater
than 50 ppm PCBs would be removed with a hydraulic dredge,
dewatered in an initial solids dewatering basin, fixed with
cement or another fixing agent to hydrate excess water, and
disposed of in a licensed chemical waste landfill.
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Tht difference among Alternatives 2A, 2B, 2C, and 2D it the
type of initial solids dewatering basin ased. In each
alternative, the supernatant would be continuously decanted

.and routed to • 1,500-gpm water treatment plant to remove
suspended solids and dissolved PCS* down to 1 ppb before
discharge back, to the harbor or to a sanitary sever. '•

Under Alternative 2A, the sediments would be dcwatered in
the east-west portion of the North Ditch and the solids would
b« removed after one 8-hour day of dredging and 16 hours of
settling. A dredge production rate of 200 yd9 of solids per
hour has been used in these calculations. The required capac-
ity of the North Ditch is estimated to be about 7,700 yd*.
This alternative would require that the dredging activity be
discontinued every other day to allow for solids removal
from the North Ditch. The solids would be removed by a back-
hoe after settling overnight. The solids would then be loaded
into trucks, transported to the batch plant to be fixed,
•tored for 1 day for hydration in a curing cell, and dis-
posed of in a licensed chemical waste landfill.

Under Alternative 23, the sediments would be dewatered in a
lagoon constructed on CMC property and the solids removed
after completion of the dredging activities. The production
of the dredge is estimated to be 200 yd4 of solids per hour.
The required capacity of the lagoon is estimated to be about
24,000 yd'. The solids would be removed by a dragline
2 months after dredging activities are completed. The solids
would then be loaded into trucks, transported to the batch
plant to be fixed, stored for 1 .day for hydration in a curing
cell, and disposed of in a licensed chemical waste landfill.
It was assumed that the upper clay liner and contaminated
portions of the gravel leachate system and the bottom clay
liner would be disposed of in a licensed chemical waste land-
fill with other contaminated solids.

Under Alternative 2C, the sediments would be dewatered in
bins/cyclones/filters and the solids removed after one 8-Lcur
day of dredging and 16 hours of settling. One hundred 36-yd>
elevated bins, 2 hydrocyclones, and 1,250 5-inch-diameter
bag filters would be required to dewater the slurry. This
equipment would require use of approximately 1 acre of OMC
property. The solids would be removed and fixed after set-
tling overnight. This alternative would require that the
dredging activity be discontinued every other day for solids
removal from the 'bins. The solids could be emptied from the
bins by gravity into trucks, transported to the batch plant
for fixing and to the curing cells for hydration, and then
transported to a licensed chemical waste landfill. Solids
removal would take about 3 Ban-hours to empty each bin.

Under Alternative 2D, the sediments would be dewatered in
barges. Approximately ten 2,000-yd» capacity barges would
be required to dewater Slip So. 3 sediments. The solids
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would be removed by a backhoe or clamshell 2 months after
the dredgirg activities were completed. The solid* would
then be loaded into trucks, transported to the batch plant
to be fixed, stored for l.day in a curing cell, and disposed
o* la a licensed chemical waste landfill.

The coaroon denominator of Alternatives 2A, 2B, 2C, and 7D is
the fixation process used to render the solids to a nonflow-
atle consistency for disposal in a licensed chemical waste
landfill. Portland cement is locally available and is an
effective way to transform the dredged sediments to a non-
f lovable atate. Dewatering and fixation testing is in
progress to confirm the effectiveness of fixation using
cement *nd other agents. Cost estimates are based on using
pcrtlani cement as the fixing agent.

Jssuminj 250 percent noisture content (weight of water
divided by weight of solids) in the sediments after 1 day of
iritial' aolids dewatering (in-place moisture content of
1*0 percent was assumed (042)), the la-place volume of
solids is expected to be increased 50 percent by moisture
content and be increased an additional 50 percent by
addition of cement. Total disposal volumes used In the
incremental cost estimates were increased by 100 percent for
Alternatives 2A and 2C for fixed solids. The disposal
volume was estimated to be 21,100 yd*.

Assuming 140 percent moisture content in the sediments after
2 months of initial solids dewatering, the in-place volume
or solids is expected to be increased by 30 percent after
addition ef cement. Disposal volumes used in the
incremental cost estimate were increased by 30 percent for
Alternatives 2B and 2D for fixed solids. The disposal
volume was estimated to be 14,170 yd*.

The cerant is expected to hydrate the excess water after
1 day cf curing. The 1-day storage capacity would be pro-
vided in three 125- by 75-ft, 10-ft-deep, earth-lined cells
with a soil-cement bottom and concrete divider walls between
cells. Dump trucks would collect the fixative /sediment mix-
ture from the batch plant and dump it into the curing cells.
It is estimated that 29 bags of cement would be required for
each cubic yard of dredged sediments settled for 1 day. It
is estimated that 16 bags of cement would be required for
each cubic yard of dredged sediments settled for 2 months.
This cement content is not expected to result in any signifi-
cant structural strength. The fixed solids would be removed
by front end" loaders and loaded into trucks for transport to
a licensed chemical waste landfill. —
Alternative 3. The sediments with greater than SO ppm
in Slip Mo. 3 would be removed with a hydraulic dredge, de-
watered in a lagoon until the sediments reached a conflov-
able consistency (possibly 1 to 2 years) , and then disposed
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of in • licensed chemical vaste landfill. The disposal quan-
tity was assumed to be tht same as the in-place volume.

A lagoon would be constructed on CMC property or another :
nearby site for initial solids devatering. This lagoon would
be the same size as the lagoon for Alternative 2B. During ~
dredging, the supernatant would be continuously decanted and
'routed to a 1,500-gpm water treatment plant to renove sus-
pended solids and dissolved PCBs down to 1 ppb before dis- _
charge to the harbor or to a sanitary sewer. After dredging
activities are completed, the solids would need to be de-
watered for an extended time to reach the desired consis-
tency. The surface of the pond could be channeled to pro-
vide for drainage of surface water. For purposes of cost
estimating, the mechanical dewatering process was assumed to
be the RUC. Air drying of the surface and periodic removal
of the dry crust In multiple cycles would be performed to .:;
indue* dewatering below in-place moisture contents. Leachate -*'
water and stormwater runoff would be treated in a 200-gpm
water treatment plant for the duration of dewatering after ^'
the dredging is completed. The solids would be removed by a _J
dragline and loaded into trucks for disposal in a licensed
chemical waste landfill. It was assumed that the upper clay
liner and the contaminated portions of the gravel leachate ;
system and the bottom clay liner would be disposed of in a ~~~
licensed chemical waste landfill with the other contaminated
•olids.

Summary. An Order-of-Magnitude incremental cost summary for
Slip No. 3 is presented below. The alternatives are ranked 'i
in increasing order of incremental cost. .T&* lowest cost
alternative is used as the base cost. The incremental cost
of each alternative above the base cost is listed below.

Incremental Cost
____Slip Ho. 3 Alternatives____ above Base Cost

3 Dredge-dewater in lagoon-
dispose Base

2D Dredge-dewater in barges-fix-
dispose - «•? 2,100,000

2B Dredge-dewater in lagoon-fix- —
dispose +$ 3,110,000

2A Dredge-dewater in North Ditch-
fix-dispose +$ 4,710,000

2C Dredge-dewater in bins/cyclones/
filters-fix-dispose _ «-lll,160,000

Upper Harbor

An order-of-magnitude estimate of the sediment quantities to
be dredged in this area is 35,700 yd'. The rate of solids
removal from the Upper Harbor was estimated to be about
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200 yd* of solids per hour or 3,000 gpm at 20 percent solids
using a hydraulic dredge. Under ideal conditions, it would
take 24 1-hour days to dredge the Upper Harbor.

Alternatives 2A, 2B, and 2C. Sediments with greater than
50 ppm ?CBs would be remove'd with a hydraulic dredge,"de-
vatered in an initial solids dewatering basin, fixed with
Portland cement or another fixing agent to hydrate excess
water, and disposed of in t licensed chemical waste land-
fill.

The fixation process for these alternatives is the same as
that described for Slip Ho. 3—Alternative 2. The fixed
solids disposal volume at 350 percent sioisture content for
Alternatives 2A and 2C is «*stima-.ed to be 71.400 yd1. The
fixed solids disposal volur.'e at 140 percent srcisture content
for Alternative 25 is assured to be 46,400 yd*.,

The initial soMds davatering bar.ins for these alternatives
are the sane ai those descr-.bed for Slip So. 3—Alternatives 2A,
2B, 2C, and 2D. except that the lagoon capacity was
estimated to be 118,000 yd1, and barges would not be used
for dewatering.

Alternative 3. Sedinents vith greater than 50 ppm PCBs in
the Upper Harbor would be removed with a hydraulic dredge,
dewatered in a Isuoon until the nediment reached a nonflow-
able consistency, end dr.spcsed cf in a licensed chemical
waste landfill. This alternative is the sajne as that de-
scribed for Slip Nc. 3 — 'alternative 3, except that the
lagoon capacity was e*tiit£'"»d to be 111,000 yd*.

Sungnarv. The alternatives for the Upper Harbor are ranXed
in the sane nanr.er as for f>lip Me. 3. The lowest cost alter-
native ia used as the base cost. The incremental cost of
each alternative above the base cost appears below.

Incremental Cost
^er Harbor Alterr.r.tives above Base Cost

3 Dredge-devater in lagoon-
dispose Base

2B Dredge-devater in lagoon-fix-
dispose *J11,030,000

2A Dredge-dewater in North Ditch-
fix-dispose +$11,150,000

2C Dredge-dewater in bins/cyclones/
filters-fix-dispose - +$17,710,000

Slip Bo. 3 and Upper Harbor

Alternative €A. Slip Ho'. 3 and the northwest portion of the
Upper Harbor would be contained and encapsulated. A eoffer-
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dam acres* the north *nd of the Upper Harbor, consisting of
an earth fill between two rows of sheet piling, would be
constructed. A slurry wall would be placed in the cofferdam
and completely around the perimeter of the contained area.
The water would be removed and treated in a 1,500-gpm water
treatment plant. About 33,500 yd1 of sediments dredged from
the Upper Earbor would be placed in the contained area-. The
area would then be capped and paved. The surrounding area
'would be awnitored for PCB concentration levels.

Alternative 6B. Slip No. 3 would be contained and encapsu-
lated.A cofferdam across the east and of Slip No. 3, con-
sisting of an earthfill between two rows of sheet piling,.
would be constructed. A slurry vail would be placed in the
cofferdam and completely arour.d the perimeter of the con-
tained area. The water would be removed and treated in a
1,500-cpm water treatment plant. About 13,100 yd' of sedi-
ments dredged from the etst end of Slip No. 3 and the Upper
Earbor would be placed in the contained area. The area would
then be capped and paved. The surrounding area would be
monitored for PCS concentration levels.

Summary. An Order-of-Magnitude incremental cost summary for
Slip No. 3 and the Upper Barbor is presented below. The
alternatives are ranked in the same Banner as for Slip
Mo. 3. The lowest cost alternative is used as the base
cost. The incremental cost of «ach alternative above the
base cost is listed belew.

Slip No. 3 and Incremental Cost
Upper Harbor Alternatives above Base Cost

(B Contain-dredge part
of Upper Harbor-cap Base

6A Contain-dredge-cap +$3,200,000

North Pitch/Parking Lot Area

An order-of-magnitude estimate of the soil quantities to be
excavated under this alternative is as follows:

Crescent Ditch 2B,tOO yd>
Die storage area 2,300 yd1
Oval Lagoon 14,600 yd»
North Ditch (east-west) 25,000 yd1
Parking Lot Area 105,000 ydj

Total " 175,100 yd»

The rate of solids removal from the North Ditch/Parking Lot
area was estimated to be about 150 yd1 of solids per hour
using a bacXhoe. Under ideal conditions, using one bacfchoe,
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it would take 59 1-hour days to excavate the Worth Ditch
area and IB I-hour day* to excavate the Parking Lot area.

Alternative 1. A bypan would be constructed and soils in
•xcess of SiTppin PCB« would be excavated and disposed c-f in

• • licensed chemical waste landfill. The area would then be
backfilled with soil. Because of the relatively high ground-

. vater table, the area would require dewatering before excava-
tion. Sheet piles or a structural slurry wall would be con-
structed to provide structural support for and reduce inflov
to the Crescent Ditch excavation. A nonstructural slurry
wall would be constructed to reduce inflow to the Oval La-
goon and the Parking Lot area. Dewatering with well points
and pumps would be used for all areas. The groundwa+.e-.: re-
saoved would be treated in a 200-gptn watar treatment plant
before discharge to the harbor or to a ser.ittry sewer. This
alternative assumes that the contaminated soils coulc be
•xcavated in a conf lovable state and disposed of. in a ?.icensti
chemical waste landfill. This is a reasonable assumption,

* since the North Ditch/Parking Lot area soil is s»ostly s«nd.
t
*~ Alternative 3. A bypass would be constructed, and soils in

excess of 50 ppm PCBs would be excavated and then fixed bafoie
disposal in a licensed chemical waste landfill. Then the
area would be backfilled with soil. The excavttion,
dewatering, and water treatment would be the sase as that

: * described for Alternative 1. This alternative wouXd ersure
; that the contaminated soils are of • nonflovRble cor-

sistency, if for some reason the soils cculd not be suffi-
ciently dewatered. The fixation methods would be the same
as those described in Slip Mo. 3— Alternative 2.

Assuming 40 percent moisture content in the soils after
excavation, the in-place volume of solids is expected to be
increased by 25 percent after addition of cement (13 bags
per yd'). Fixed solids disposal volumes used in th«

, . incremental cost estimates were increased by 25 percent for
Alternative 3. The disposal volumes *cre estimated to be:

Forth Ditch area 18,500 yd»
Parking Lot area 131,200 yd*
Total • 211,700 yd»

Alternative 4 (Parking Lot Area Only). This alternative
consists of encapsulating the area o£ contamination in-place
beneath the Parking Lot to niniaiia groundwater contamina-
tion. A slurry wall surrounding the area is assumed to be
about 2 ft thick, 35 It deep, and 2,400 ft long. The Park-
ing Lot area would be returned to its original use afttr
encapsulating the contaminated area, regrading, mad rtsur-
facing the araa with asphalt cement paving. The surrounding
area would be nonitored for PCB concentration levels.
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Alternative,4A (North Ditch Area Only). This alternative
consist* of encapsulating th« area of contamination in-place
beneath the Crescent Ditch and Oval Lagoon and filling above
the area of the Oval Lagoon with all of the excavated PCB-
contaminated soils from the east-west portion of the' Worth
Ditch and from the top 3 ft of the Crescent Ditch. A slurry
vail surrounding the area is assumed to be about 2 feet thick,
35 feet deep, and 1,900 feet long. The Crescent Ditch area
would be resurfaced with asphalt cement paving. The Oval
Lagoon area would be steded. The surrounding area would be
monitored for PCB concentration levels.

Alternative 4B (North Ditch Area Only). This alternative is
the same as Alternative 4A, except only 5,600 yd* of PCB-
contaminated soils from the east-west portion of the North
Ditch would be excavated.

Summary. AD Order-of-Magnitude incremental cost summary for
the Korth Ditch/Parking Lot area follows. The alternatives
are ranked in increasing order of incremental cost. The
lowest cost alternative is used as the base cost. The
incremental cost of each alternative above the base cost
appears below.

Incremental Cost
Korth Ditch Alternatives above Base Cost

4fi Excavate-contain part
of the North Ditch-cap Base

4A Excavate-contain-cap +$ 4,510,000 y
1 Excavate-dispose +$12,460,000
3 Excavate-fix-dispose +$22,610,000

Incremental Cost
Parking Lot Alternatives above Base Cost

4 Contain-cap Base
1 Excavate-dispose +$ 9,680,000
3 Excavate-fix-dispose +130,070,000

ENVIRONMENTAL CONSIDERATIONS

The following paragraphs present quantitative estimates of
the amount of PCBs to be removed or contained by each alter-
native. The socioeconomic aspects and permit requirements
are assessed. The adequacy of source control to satisfy the
response objectives and to contribute substantially to pro-
tection of public health and the environment is also dis-
cussed. _

flip Wo. 3
Alternative 2t Predge-Devater—fix-Dispose. This alterna-
tive ̂ would remove by hydraulic dredgefcTamshell for the
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localized area of deep contaminated sand and silt) all sedi-
ments from Slip Mo. 3 with ?CB contamination in excess of
SO ppm. Dredging activities would use a sediment dispersal
control system (silt curtains or sheet piling) to.ninlmire
uncontrolled release of PCBs into the surrounding area.
Because minimal volatilization is expected to occur at* the
dredge site (roughly 0.3 to C.4 pound per day per- acre
(Ib/day/acre) from an exposed, agitated, and contaminated
water area (030)), only low concentrations of PCBs would be
released into the air (less than 2 micrograms per cubic
Beter (ug/m*)1) (007).

Sediments would be dewatered onsite, using (1) the Worth
Ditch, (2) * lagoon to be constructed on OMC property,
(3) bins/cyclones/filters, or (4) barges. Supernatant would
be processed through a package water treatment plant. Solids
from the treatment plant would be returned to be treated
with the other solids. Treated water, with PCS levels below
1 ppb, would then be discharged into the barber or to a sani-
tary sewer.

The greatest potential for volatilization during dewatering
would occur in the North Ditch, which would require daily
excavation of all the dredged solids. The excavation would
stir up the sediments, causing increased volatilization.
.The lagoons or barges would be excavated only once, thus
reducing opportunities for volatilization. The elevated
bins would be decanted before the solids are removed and put
through the fixation process. _ The contaminated sediment
would not have contact with the' open air for Bore than about
1 hour per bin-clearing operation. The highest reported
concentration in a Slip No. 3 sediment sample is about
500,000 ppm PCBs (001). The predicted PCB concentration i^
the air from solids removal operations is predicted to be
less than 200 ug/m» for sediments with concentrations of
100,000 ppm PCBs (007). Typical PCB concentrations range
from about 50 to 5,000 ppm PCBs. Predicted average concen-
trations in air would be less than 6.6 ug/B*. These values
were extrapolated from data for sand assuming a 3.6-riile-
per-hour (mph) wind and an air temperature of 68'F. The
volatilization rate from WauXegan Harbor Buck should be less
than from sand (007).

The remaining solids would be fixed in a nonflowable form to
allow transport offsite without spillage. Volatilization
control during transport Bay require use of covers. Fixed
materials would be disposed of in a licensed chemical waste
landfill, in compliance with State and Federal standards for
PCB waste disposal.
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Clip Ho. 3 would be cleaned of all sediments in excess of
50 ppm ?CBs. If a §5 percent removal efficiency were achieved,
it would remove an estimated 290,000 Ib of PCBs in approxi-
mately 10,900 yd1 of sediments. This would remove about
93.5 percent of all the PCBs cow found lr. Slip Mo. 3 .and
Upper Earbor sediments. '.

.The siost significant uncontrolled dispersal of PCBs during
cleanup would result from volatilization, and is estimated
to be below 1,000 ug/m>, the OS HA standard (007).

Local land use would be temporarily Impacted by the disposal,
treatment, and transport operations. Open project comple-
tion, existing local land uses could resume. A temporary
impact on Larsen Marine Services would occur during the
actual dredging operations. Alternatives 2A and 2C, using
the North Ditch or bins/cyclones/filters, would have a greater
impact on Larsen Marine Services because dredging would be
interrupted every other day for solids removal.

Permit requirements are anticipated to include:

• USCOE Section 10 (dredging) permit

• CSCOE Section 404 (disposal in waterways) permit

• ZCPA water quality certification on all USCOE par-
nits

• National Pollutant Discharge Elimination System
(NPDES) permit (State/Federal) for point-source
water discharge from the water treatment plant

• XEPA permit for construction of wastewater treat-
ment facilities

• 'ZCPA (Division of Land and loisej special waste
hauler's permit

• City of Waukegan construction permits

• Local land use approval

• Certification of Authority to haul PCS commodities
from Interstate Commerce Commission (ICC) and Illi-
nois Commerce Commission U1CC)

• USEPA toxic substances disposal approval

• IEPA approval if material is disposed in a cur-
rently non-PCB-approved site

• WauXegan Port Authority dredging permit
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Illinois Department of Transportation (IDOT) (Divi-
sion of Waterways) permit for work in public water-
ways

Berth Short Sanitary District approval if water
goes to the sanitary sewer

Alternative 3t Dredge -IDewater-Dispose. Like Alternative 2,
this alternative would use a dredging system with sediment
dispersal controls to remove all sediment with PCB contami-
nation in excess of 50 ppm. Because minimal Tolatilization
is expected to occur at the dredge site (roughly 0.3 to 0.4
Ib/day/acre from in exposed, agitated, and contaminated water
area (030)), only low concentrations of PCBs would be re-
leased into the air (less than 2 tag/a*) (007).

Dredged sedL-aents would be dewatered by use of a lagoon on
CMC property. Katon t Banger's laboratory reports (004) and
experience with d::edged sediments indicate that the dredged
sediments would be difficult to dewater. It was assumed
that the sediments would not obtain a swisture content lower
than they had in-place in the harbor without »echanical
dewatering. Vacuum underdrainage techniques to densify
fine-grained siaterial have been successfully demonstrated by
DSCOE (053). Bowtver, laboratory tests conducted by Kason t
Banger indicate that underdrair. systems of sand, gravel, or
ether media would be relatively ineffective for de watering
sediments fr^m Wav.kegan Harbor (004) .

The DSCCE ras used a KDC system to channel the sediments for
release and drainage of water in dredged sediments. This
•xposes the sedimt.nts to air for evaporation and drying (052).
After the top layer is dry, it is removed by a dragline and
the RUC channeling process is repeated. Assuming the lagoon
is 10 ft deep, the process is expected to require up to six
repetitions. This would result in substantial volatiliza-
tion of PCB* to the atmosphere, since evaporation is a neces-
sary part or the dewatering process.

The highest reported concentrstion in a Clip No. 3 sediment
sample is ax>out 500,000 ppm (001). The predicted PCB con-
centration in air above sediments with concentrations of
100,000 ppm PCBs would be less than 200 «g/B>. The volati-
lization rste is predicted to be less than 163,000 micro-
grams per square neter per hour (ug/n'/hr) or 63 pounds per
day (Ib/day) . Typical PCB concentrations range from about
50 to 5,000 ppm PCBs. Predicted average concentrations in
the air would be less than 6.6 ug/m>. The average volatili-
zation rate from these sediments is expected to be less than
5*375 ug/tt'/hr or 2 Ib/day PCBs. These values are extra-
polated from data for sand, assuming a 3.6-mph wind and an
air temperature of 6B»F The volatilization rate from
Waukegan Barbor snick should be lesi than from sand (007) .
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Supernatant would be practised through a water treatment
plant. Solids from the treatment plant would be returned to
be treated with the other solid*. Treated water, with PCB
levels below 1 ppb, would be discharged to the harbor or to
a sanitary sewer.

Pnce the necessary drying was achieved In each layer, the
sediment would b« removed by a dragline and placed In'trucks
with seals (tailgate linings, etc.) to minimize spillage
during transport. Volatilization would occur during drag-
line and truck loading operations. Sediment would finally
be disposed of In a licensed chemical waste landfill.

Slip Ho. 3 would be cleaned of all sediments with greater
than 50 ppm PCBs. If a 95 percent removal efficiency were
achieved, it would remove an estimated 290,000 Ib of PCBs
contained in approximately 10,900 yd1 of sediments. This
would remove about 93.5 percent of all the PCBs now found in
Slip No. 3 and Upper Earbor sediments.

PCB releases during cleanup would be at a maximum during the
evaporation phase of the dewatering operation and solids
removal process. The volatilization rate of the alternative
would be expected to average less than 2 Ib/day, and would
decrease as PCBs in the top sediments in each layer were
depleted (007).

Local land use would be temporarily inperted by the disposal,
treatment, and transport preparation operations. Upon proj-
ect completion, existing local land uses could resume. A
temporary impact on Larsen Marine Services would occur dur-
ing the actual dredging operations.

Permit requirements are anticipated to include:

• DSCOE Section 10 (dredging) permit

• KPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

• CSCOt Section 404 (disposal in waterways) permit

• XZPA water quality certification on all OSCOE per-
mits

• IZPA permit for construction of wastewater treat-
ment facilities

• IITA (Division of Land and Hoist) special waste
hauler's permit

e City of Waukegan construction permits
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• Local land use approval

• Certification of Authority to haul PCB commodities
1ICC and J1CC)

• DSZPA toxic substances disposal approval !

• IEPA approval if material is disposed in e cur-
rently non-PCB-approved site

• WauJcegan Port Authority drfdginj p*rmit

• IDOT (Division of Watervayt) permit for work in
public waterways

• Korth Shore Sanitary District approval if vater
discharge goes tD the sanitary

Alternative 5t Wo Action. Th* Ho Acticn alternative would
leave PCB concentrations in exres* of 1G,CCO pprr in the
localized area near the former OHC outfall and PCB concen-
trations in excess of 500 ppre in the rest of Clip Bo. 3 sedi-
ments. This represents an estimated 305,200 Ib of PCBs in

, Slip No. 3 (001) . PCBs in these concentrations *xe regu-
L lated by 40 CTR 761 under 7SCA.

t Without cleanup, Slip So. ? will continue tc contribute to
• the estimated 22 Ib of PCBs (based on * steady state model)

released into Lake Michigan each year frcr. Vaukegtn Earbor
water (035). The Waukegan area will continue to represent
the most significant contributor to Lahe Michigan PCB con-
tamination, since it holds the largest kncwr uncontained PCB
nass in the lake basin. The potential for volatilization of

• PCBs will continue, contributing to the estimated 12 to 40 Ib
that are released from the harbor into .the local airshed
•ach year (007, 030).

Channel dredging has be«r. suspended because af PCB contami-
nation, and shipping access to the harbcr wiJl eventually be
eliminated.; Harbor nainter.ance dredging of SCB-contaminated
soils is expensive because of disposal and handling require-
ments for sediments with PCB ' concentrations of 50 ppn or
greater. Huron Portland Cement and National Gypsum are now
and will continue to be directly impacted, since they depend
on the harbor to receive raw material shipments.

Upper Earbor

Alternative 2: Dredge-Dewater-rix-Dispose. This alterna-
tive would remove by cydraulic dredge all sediments from the
Upper Harbor that have PCB concentrations in excess of 50 ppn.
Dredging activities would use a sediment dispersal control
system (silt curtains or sheet piling) to suni&ize uncon-
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trolled release of PCBs outside the dredging are*. Because
minimal volatilization is expected to occur at the dredge
cite (roughly 0.3 to 0.4 Ib/day/acre from an exposed, agi-
tated, and contaminanted water area (030)), only low -concen-
trations of PCBs would be released into the air (less than
2 ug/aj) (007) . •

Sediments would be dewatered onsite, using (1) the Horth
Ditch, (2) a lagoon to be constructed on CMC property, or
(3) bins/cyclones/filters. Supernatant would be processed
through a package water treatment plant. Solids from the
treatment plant would be returned to be treated wit_n the
other solids. Treated water, with PCS levels below 1 ppb,
would be discharged into the harbor cr to a sanitary sewer.

The greatest potential for volatilization during dewatering
would occur in th» North Ditch. Dredged sediment slurry
would require daily removal to allow for continued dredging,
and excavation activities would cause air exposure ind con-
sequent volatilization. The lagoon would be excavated only
once, minimizing the handling requirements. The elevated
bins would experience ninimal exposure to air, estimated at
about 1 hour total exposure per bin-clearing operation. The
highest reported concentration in Upper Harbor sediments is
about 500 ppm PCBs. The maximum predicted PCB concentration
In the air from sclids removal operations is predicted to be
less than €.6 ug/mj. Typical concentrations range from 30
to SCO ppa PCBs. Average PCB concentrations in the air are
expected tc be less than 1.0 ug/m1 for sediments with
100 ppm PCBs (007). These values were extrapolated from
data for sand, assuming 3.6-mph wind and an air temperature
of 68'F. The volatilization rate from Waukegan Harbor suck
should be less than from sand (007).

Dewatered sediment would be fixed into a nonflowable form
for transport, minimizing uncontrolled release of PCBs by
spillage, leakage, or other means. Volatilization control
during transport nay require the use of covers. The fixed
materials would be disposed of in a licensed chemical waste
landfill, ir. compliance with State and Federal standards for
PCB waste disposal.

The Upper Harbor would be cleaned of all sediments in excess
of 50 ppm PCBs. If a 95 percent removal efficiency were
achieved, it would remove an estimated 4,100 Ib of PCBs in
approximately 35,700 yd* of sediment. This would remove
about 1.5 percent of all the PCBs found in Slip Bo. 3 and
Upper Harbor sediments. —

The »ost significant uncontrolled dispersal of PCBs during
cleanup would result from volatilization, and is estimated
to be under C.€ ug/m', which is well below the OSHA standard
of 1,000 ug/m1 (007).
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Local land u»e would be temporarily impacted by the disposal,
treatment, And transport preparation operations. Upon proj-
ect completion, existing local land nsei could resume. A
temporary impact on Larsen Marine Cervices would occur dur-
ing the actual dredging operations. Alternatives 2A and 2C,
using the North Ditch or bins/cyclones/filters, would have a
greater Impact on Larsen Marine Cervices because dredging
would be interrupted every other day for solids removal.

Permit requirements ere anticipated to Include:

• BSCOE Section 10 (dredging) permit

• DSCOE Section 404 (disposal in waterways) pemit

• NPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

• IIPA water quality certification on all OSCGZ per-
mits .

• ZZFA permit for construction of wastevater trett-
Bent facilities

• IZPA (Division of Land and Boise) special waste
hauler's permit

• City of Waukegen construction permits

• Local land use approval
• Certification of Authority to haul PCB commodities

(ICC and I1CC)
• USEPA toxic rubstances disposal approval

• IE?A approval if material is disposed in a rur-
rently non-PCB-approved site

• -Waufcegen Port Authority dredging permit

• ZDOT (Division of Waterways) permit for work, in
public waterways

• Worth Shore Sanitary District approval if water
discharge goes to the sanitary sewer

Alternative *3t Predge-Devater-Pispose. This alternative
would remove by hydraulic dredge all sediment from the Upper
Earbor that has PCB concentrations in excess of SO ppm.
Dredging activities would use a sediment dispersal control
system (silt curtains or sheet piling) to minimise uncon-
trolled release of PCBs ia the area. Because minimal vola-
tilization is expected to occur at the dredge site (roughly
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0.3 to 0.4 Ib/day/acre from an exposed, agitated, and con-
taminated water area (030)), only low concentrations of PCBs
would be released into the air (leas than 2 ug/m») (007).

Sediments would be dewatered in * lagoon to be constructed
"on OMC property. Dredged sediments would require mechanical
dewatering using the RUC process (as described for Sli£>
Ho. 3—Alternative 3) and evaporation to allow sufficient
water removal for final disposal. The lagoon would be exca-
vated by dragline after the top layer was sufficiently dry.
The RUC process would be repeated until all the sediments
were removed. Assuming the lagoon is 10 ft deep, the pro-
cess is expected to require up to six repetitions.

All dredged materials would be fully contained in the la-
goon. Supernatant would be processed through a package water
treatment plant. Solids from the water treatment plant would
be returned to be treated with the other solids. Treated
water, with PCS levels below 1 ppb, would be discharged to
the harbor or to a sanitary sewer.

These activities would cause significant air exposure and
consequent volatilization. The highest reported concentra-
tion in Upper Harbor sediments is about 500 ppm PCB. The
maximum predicted PCS concentration in air above these sedi-
ments would be less than 6.6 ug/m*, well below 1,000 ug/mj,
the OSEA standard. The volatilization rate is predicted to
be less than 5,375 ug/m1/hr. Typical concentrations are
about 50 to 500 ppta PCBs. Predicted average PCS concentra-
tions in the air would be less than 1.0 ug/mj for sediments
with 100 ppm PCBs. The average volatilization rate is ex-
pected to be about 725 ug/m*/hr or 1.4 Ib/day of PCBs. These
values were extrapolated from data for sand, assuming a wind
•peed of 3.6-mph and an air temperature of 68*F. The vola-
tilization rate from WauXegan Harbor BUCK should be less
than froa sand (007).

Dewatered sediments would be transported from the site by
trucxs that would use a watertight liner (plastic sheeting,
etc.) to minimize spillage and leakage. The materials would
also be covered to minimize volatilization in transit. The
materials would be disposed of in a licensed chemical waste
landfill, in compliance with State and Federal standards for
PCS waste disposal.

The Upper Harbor would be cleaned of all sediments in excess
of 50 ppm PCBs, amounting to an estimated 4,800 Ib of PCBs
in approximately 35,700 yd* of sediments. This would remove
about 1.5 percent of all the VCBs now found in Clip «o. 3
and Upper Barber sediments.
The most significant uncontrolled dispersal of PCBs during
cleanup would result from volatilization, and is estimated
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to be under 6.6 ug/m*, which is well below the OSHA standard
of 1,000 ug/si» (007) .

Local land use would be temporarily impacted by the disposal,
treatment, and transport operations. Upon project comple-
tion, existing local land uses could resume.
Permit requirements are anticipated to include:

• USCOE Section 10 (dredging) permit

e DSCOE Section 404 (disposal in waterways) permit

e XEPA water quality certification on all DSCOE per-
suts

t- NPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

• IEPA permit for construction of wastewater treat*
s>ent facilities

• IZPA (Division of Land and Uoise) special waste
hauler's permit

e City of Waukegen construction permits

• . Local land use approval
• Certification of Authority to haul PCB commodities

(ICC and 11CC) j
• OSZPA toxic substances disposal approval

• IZPA approval if material is disposed in a cur-
rently non-PCB-approved site

• Vaukegan Port Authority dredging permit

• XDOT (Division of Waterways) permit for work in
public waterways

• Worth Shore Sanitary District approval if water
discharge goes to .the sanitary sever

Alternative 5; Ho Action. The »o Action alternative will
leav« PCB concentrations between 50 and 500 ppra, representing
an estimated 5,000 Ib of PCBs, in the Upper Harbor. PCBs in
these concentrations are regulated by 40 CFR 761 under TSCA.

The Upper Barber PCBs will continue, to contribute to the
estimated 22 Ib of PCBs released into Lake Kichigan each
year from Waukegen Barber water (based on a »teady state
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siodel) (035) . The Waukegan area will continue to represent
the most significant contributor to Lake Michigan PCB con-
tamination, since it holds the largest known uncontained PCB
sues in the lake basin. The potential for volatilization of
PCBs will continue, contributing to the estimated 12 to 40 Ib
that are released from the harbor into the local airshed
•ach year (007, 030, 035) .

Channel dredging has been suspended because of PCB contami-
nation, and shipping access to the harbor will eventually be
eliminated. Harbor maintenance dredging of PCB-contajninated
•oils is expensive because of disposal and handling require-
ments. Huron Portland Cement and National Gypsum are now
and will continue to be directly impacted, since they depend
on the harbor to receive raw material shipments.

Slip No. 3 and Upper Harbor

Alternative 6t Contain-Dredge-Cap. A cofferdam would tie
constructed and a slurry cutoff wall would be placed around
the containment area to contain the PCBs. The slurry wall
would extend down into the natural glacial till to reduce
future dispersion of PCBs into other sediment or groundvater.
In Alternative 6A, approximately 33,500 yd1 of contaminated
sediment would be dredged from the Upper Harbor and disposed
of within the contained area. If a 95 percent removal effi-
ciency were achieved, 4,400 Ib of PCBs would be moved within
the containment area. This would contain about 310,000 Ib
of PCBs, or almost 100 percent of all the PCBs now found in
Slip No. 3 and the Upper Harbor. Zn Alternative €B, approxi-
aately 13,100 yd* of contaminated sediments would be dredged
from the east portion of Slip Ho. 3 and from the Upper Harbor
and disposed of within the contained area. If a 95 percent
removal efficiency were achieved/ 3, €00 Ib of PCBs would be
sieved within the containment area. This would contain about
306,900 Ib of PCBs, or about 99 percent of all the PCBs now
found in Slip Ko. 3 and the Upper Harbor. PCB concentrations
in the air from the decanting water layer are expected to o«
less than 1 ug/mj (007, 030).

Dewatering effluent would be treated to 1 ppb in a package
water treatment plant before discharge. After the area was
filled, it would b« capped with impermeable materials to
seal in the contaminated soils, and to reduce surface water
infiltration. Groundwater Bonitoring wells would be con-
structed to Bonitor potential PCB migration.

Containment of Slip Mo. 3 in this Banner would require a
USEPA waiver from the requirements of 40 CTR 761 of TSCA,
since PCBs would remain in proximity to Lake Michigan and in
'an area with a high groundwater table (051).

Permit requirements are anticipated to include:
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USCOE Section 404 (disposal in waterways) permit

XE7A water quality certification in all CSCOE per-
»it*

NPDES permit (SUtr/Federal) for point-tource .water
discharge frcm the water treatment plant \

IEPA permit for construction of wasteuater treat-
went facilities

City of Waukegar. construction permits

Local land use etproval

CSI7A toxic fubstur.ces disposal approval

ap?rrv»l if s.aterial is disposed in a cur-
rt.nt.ly r.on-?C5-apj*.-cved 'site

• Waukegan J-ert Authority dredging permit

- • IDOT (Division of Waterways) permit for work in
public waterway*

• Korth Shore S.\nitiry District approval if water
•discharge c.oe* to the sanitary sewer

Horth Ditch Area

Alternative 1: gxcivate-Dispose. Offsite drainage water
would be routed by «i trier pj.pelino or a lined open ditch to
bypass the Korth Ditch and outfall directly into Lake Kichi-: . gan. By bypassing the Nortl. Ditch, this water would avoid
PCB contamination. The existing soil in the North Ditch
would be dfc^atered vie a veil anc. pumping system to allow
excavatuc:. . The water wcul<?. be treated at an onsite package

'• -• water treatment plar.t. Solids from the treatment plant would
be disposed of with the oth*r project solids. Treated water,
with PCB levels below 1 ppfc , would be discharged into the
harbor or to a sanitary sewer.

Soils with PCB concentrations' greater than 50 ppm would be
•xcavated by backhoe and transported to a licensed chemical
waste landfill for disposal in compliance with State and
Federal standards fcr PCB waste disposal. Volatilization
control during transport may require use of covers. The
•xcavated areas would be backfilled with clean suterials

— from an off site borrow pit, causing topographic and other
minor local impacts to the borrow area.

The highest reported concentration in the Korth Ditch soils
is about 100,000 ppra (001). The predicted PCB concentration
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in air during excavation would b« about 200 ug/m*. The
volatilization rate is predicted to be about 163,000 ug/»«/hr.
Typical concentrations range from 500 to 5,000 pptn PCBs.
Predicted average PCB concentrations in the air would be
-less than 6.6 ug/m*. The average volatilization rate .is
expected to be less than 5,375 ug/na/hr for toils with con-
centrations of 1,000 ppra PCBs. These values were extrapo-
lated from data for sand, assuming 3.6-mph wind and an air
temperature of 68*F (007). The volatilization rates from
the sandy soils of the North Ditch area are expected to be
closely approximated by these predictions.

If a 98 percent removal efficiency were achieved, it would
remove an estimated 465,600 Ib of PCBs in approximately
70,800 yd* of soil. This would remove about 63 percent of
all the PCBs now found in the Korth Ditch/Parking Lot area.

The bypass system would avoitf further contamination of.off-
site drainage waters that currently run through the North
Ditch. It is estimated that this would eliminate between 7
and 20 Ib of PCBs discharged into Lake Michigan each year
(032, 035).

The hydrologic system is not well enough understood at pres-
ent to determine the extent of pas- or future PCB contardna-
-tion by groundwater movement. The removal of all soils with
PCB concentrations greater than 5U ppm would minimize the
potential for future groundwater contamination.

Permit requirement* are anticipated to include:

• Well water removal permit (State)
• USCOE Section 404 (disposal in waterways) permit

• IZPA water quality certification on all DSCOE per-
mits

• KPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

• XIPA permit for construction of wastewater treat-
vent facilities

• ZZPX (Division of Land and Noise) special waste
hauler's permit

• City of Waukegan construction permits

• Local land use approval
• Certification of Authority to haul PCB commodities

(ICC and I1CC)
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• DSEPA toxic substances disposal approval

• IEPA approval if material is disposed in • cur-
rently non-PCB-approved Bit*

• Korth Shore Sanitary District approval If water
discharge goes to the sanitary sewer :

Alternative 3t Excavate-Fix-Dispose. Offsite drainage water
would be routed by either pipeline or lined open ditch to
bypass the North Ditch and outfall directly into Lake Michi-
gan. By bypassing the North Ditch, this water would avoid
PCS contamination. The existing toil in the Korth Ditch
would be dewatered via a well and pumping systec to a) low
excavation. The water would be treazec? tt an cr.site rc^Jtage
water treatment plant. Solids from the tre&tner.t plant would
be disposed of with the other project solids. Treated water
with PCS levels below 1 ppb, would b« -litcharged, to thos har-
bor or to a sanitary sewer.

Soils with PCI concentrations greater than SO ppm would be
excavated by backhoe. If a 96 percent removal efficiency
were achieved, it would amount to an estimated 485,600 Ib of
PCB* in approximately 70,800 yd' of soil. This would remove
about 63 percent of all the PCBs BOW found in the Korth
Ditch/Parking Lot area.

Excavated soil would be fixed in nonflcvable fora. Tfco fixed
materials would then be disposed of in a licensed ch^ical
waste landfill, in compliance with State and Federal^3ran-
dards for PCB waste disposal. Control of volatilization
during transport may require the use of covers. Excavated
areas would be backfilled with clean materials from an off-
site borrow pit, causing topographic and other minor local
impacts to the borrow area.

The bypass tystam would avoid furtr»«-r ccr.tamir.etior. of of f-
site drainage water that currently run* through the Nr-rth
Ditch. It is estimated that this would eliminate between 7
and 20 Ib of PCBs discharged into Laxe Michigan *ach jear
(032, 035).

The hydrologic system is not veil enough understood at pres-
ent to determine the extent of past or future PCB contamina-
tion by groundwater movement. The removal of all soils with
PCB concentrations greater than 50 ppm would minimize the
potential for future groundwater contamination.

The highest reported concentration in -the Worth Ditch soils
is about 100,000 ppn (001). The predicted PCB concentration
in air during excavation would be about 200 ug/m». The vola-
tilisation rate it predicted to be about 163,000 ug/m»/hr.
Typical concentrations range from 500 to 5,000 ppm PCBs.
Predicted average PCB concentrations in the air would be
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Itss than 6.6 ug/m>. The average volatilization rate is
• xpected to be It SB than 5,375 ug/m*/hr for «oil» with con-
centrations of 1,000 ppm PCBs. These values were extrapo-
lated from data for sand, assuming a 3.6-mph wind and an air
temperature of 68*F (007). The volatilization rates: from
the sandy aoili of the North Ditch area are expected ;to be
closely approximated by these predictions.

Permit requirements are anticipated to include:

• Veil water removal permit (State)

• U5COE Section 404 (disposal in waterways) permit

• . IEPA water quality certification on all CSCCE per-
mits

• NPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

• IEPA permit for construction of wastewater treat-
sient facilities

• IEPA (Division of Land And Soise) special waste
hauler's permit

• City of WauJcegan construction permits

• Local land use approval

• Certification of Authority to haul PCB commodities
(ICC and X1CCJ

• DSEPA toxic substances disposal approval

• IEPA approval if material is disposed IB a cur-
rently non-PCB-approved 'site

• Forth Shore Sanitary District approval if water
discharge goes to the sanitary sewer

Alternative 4t Excavate-Contain-Cap. Alternative 4 would
use a nonstructural slurry wall around the p*riaeter of the
Crescent Ditch and Oval Lagoon area. The slurry wall would
extend down into the existing glacial till beneath the local
aand (about 35 ft deep). This would reduce future disper-
sion of PCBi into other soil or grotindwater. The existing
soil in the North Ditch would be dewatered via & well and
puaping systea to allow excavation. The water would be
treated at an onsite package water treatment plant. Solids
from the treatment plant would be disposed of with the other
project solids. Treated water, with PCB levels below 1 ppb,
would be discharged into the harbor or to a sanitary sewer.
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In Alternative 4A, approximately 25,000 yd' of soils with
PCB concentrations greater than 50 ppra would be excavated
from the east-west portion of the North Ditch. If .a 98 per-
cent removal efficiency were achieved, 4,200 Ib of PCBs would
be excavated. This would contain 495,400 Ib of PCBs, or
alraost 100 percent of all the PCBs now found la the North
Ditch/Parking Lot area. In Alternative 4B, approximately
5,600 yd1 of soils with PCB concentrations greater than 50 ppm
would be excavated from the east-west portion of the North
Ditch. If a 98 percent removal efficiency were achieved,
• 00 Ib of PCBs would be excavated. This would contain
492,000 Ibs of PCBs, or 99 percent of all the PCBs now found
in the North Ditch/ Parking Lot area. The Crescent Ditch
would be excavated to a depth of 3 ft. Excavated soils would
be placed in the Oval Lagoon area. The area would be capped
with impermeable materials to seal in the contaminated soils
and reduce surface water infiltration. The Crescent Ditch
are*, would be paved and the Oval Lagoon area would be seeded.

The highest reported concentration in the east-west portion
of the North Ditch is greater than 5,000 ppm PCB. The maxi-
mum predicted PCB concentration in air during excavation
would be less than 43 ug/m1. The volatilization rate is
predicted to be less than 35,000 ug/m'/hr. Typical concen-
trations range from 500 to 5,000 ppm PCBs. Predicted aver-
age PCB concentrations in the air would be about €.6 ug/m1
for soils with concentrations of 1,000 ppm PCBs. The
average volatilization rate is expected to be about 5,375
ug/mVhr. These values were extrapolated from data for
•and, assuming a wind speed of 3.6-mph and an air
temperature of €8*F (007). The volatilization rates from
the sandy soils of the North Ditch are expected to be
closely approximated by these predictions.

Containment would protect adjacent toils and would reduce
groundwater contamination and volatilization. Capping would
raise the elevation of the Oval Lagoon area. Groundwtter
monitoring wells would be constructed to monitor the effec-
tiveness of the slurry wall.

Containment of the North Ditch area in this Banner would
require a USCPA waiver from ,the requirements of 40 CTR 761
under TSCA, since PCBs would remain in proximity to Lake
Michigan and in an area with a high groundwater table (058) .

The bypass system would avoid further contamination of offsite
drainage waters that currently run through the North Ditch.
Zt is estimated that this would eliminate between 7 and 20 Ib
of PCBs discharged into Lake Kichigan-each year (032, 035).

Permit requirements are anticipated to includes

• Veil water removal permit (State)
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• DSCOZ Section 404 (disposal in waterways) permits

• City of Waukegen construction permits

• IZPA water quality certification on all USCOE p*r-
aits -;

• NPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

• Local land use approval

• IEPA permit for construction of wastewater treat-
Bent facilities

• IEPA (Division of Land and Noise) special waste
hauler's permit

• USE? A toxic substances disposal approval

• Certification of Authority to haul PCB commodities
(ICC and ILCC)

• IETA approval if material is disposed in * cur-
rently non-?CB-approved cite

• North Short Sanitary District approval if water
discharge goes to the sanitary sewer

*

Alternative 5; Ho Action. The Bo Action alternative will
leave PCS concentrations in excess of 10,000 ppm in areas of
the Crescent Ditch and Oval Lagoon and PCB concentrations
between 50 and 10,000 ppm in the soil and sediments of the
Worth Ditch area (001). This represents an estimated
495,500 Ib of PCBs in the soil at the Korth Ditch. PCBs in
these concentrations are regulated by 40 CTR 761 under TCSA.

Offsite drainage entering the North Ditch will continue to
become contaminated, discharging PCBs into Lake Michigan.
Groundvater resources will also continue to be contaminated,
with the extent of groundvater contamination unknown. It is
estimated that 7 to 20 Ib of PCBs are discharged annually
into Lake Michigan from the North Ditch (032, 035) .

Existing air contamination from North Ditch waters is esti-
mated at 15 Ib/yr (004). Mr contamination from local soils
is not known, although the potential for exposure from acci-
dental disturbance remains high. -

Parking Lot Area
Alternative It txeavate-Dispose. Alternative 1 would dewater
axisting contaminated soils by a well and pumping system.
Water drawn from the site would be treated at the package
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water treatment plant. Solids from the treatment plant would
be disposed of with the other project solids. Treated water,
with PCB levels below 1 ppb, would be discharged into the
harbor or to t sanitary sever.

Dewatered snil would be excavated by backhoe or front end
loader and transported to a licensed chemical waste .landfill
for disposal xn compliance with State and Federal standards
for PCB waste disposal. Volatilization control during trans-
port nay require use of covers.

The highest reported concentration la Parking Lot area soils
is less than 10,000 pptn (001). The predicted PCB concentra-
tion in air curing excavation would be less than 43 ug/m1,
veil b^low 1,300 u<n/m», the OSEA standard. The volatiliza-
tion rate is predirted to be less than 35,000 ug/m»/hr.
Typical conc*ntratrlons range from 50 to 5,000 ppm PC3s.
Predicted average *CB concentrations in the air would be
iLbcut 6.6 ug/*' for soils with concentrations of 1,000 ppm
PCBs. The average volatilization rate is expected to be
about 5,375 ng/m'/hr. These values were extrapolated from
<Jat* for sand assuring a 3.6-mph wind and an air temperature
of 6B*F (007). The volatilization rates froa the sandy toils
of the Parkin; Lot area are expected to be closely approxi-
mated by thetfe predictions.

Cxcevatcd arsis wovld be backfilled with clean borrow mate-
rials brought in from offsite. The borrow site would prob-
ably experience topographic and other minor local impacts.

Soil with PCS levels greater than 50 ppm would be removed.
If a 98 percent renoval efficiency were achieved, it would
remove en estimated 272,100 Ib of PCBs in approximately
105,000 yd* of soils. This would remove about 35 percent of
ell the PCBs now found in the Worth Ditch/Parking Lot area.
Permit requii«&eati ere anticipated to includet

• We?.:, water removal permit (State)
• 'TJSCOE Section 404 (disposal in waterways) permit
• XZPA water quality certification on ell USCOE per-

mits
e NPDES permit (State/Federal) for point-source

water discharge from the water treatment plant

• ZZPA permit for construction of wastewater treat-
ment facilities ~-

• ZZPX (Division of Lend end Boise) specie! veste
hauler'• permit
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• City of Xaukegan construction permits

• Local land us* approval

• Certification of Authority to haul PCB cocaodities
(ICC and I1CC) . :

• DSEPA toxic substances disposal approval

• IEPA approval if material is disposed in a cur-
rently non-PCB-epproved site

• Worth Shore Sanitary District approval if water
discharge goes to the sanitary sewer

Alternative_3: Excavate-fix-Dispose. Alternative 3 would
dewater existing contaminated soil by a well and pumping
system. Water drawn from the site would be treated at the
package water treatment plant. Solids from the treatment
plant would be disposed of with the other project solids.
Treated water, with PCB levels below 1 ppb, would be dis-
charged into the harbor or to a sanitary sewer.

Dewatered soils would be excavated by backhoe or front end
.loader. Excavated areas would be backfilled with clean bor-
row materials brought in from offsite. The borrow site would
probably experience topographic and other clrtor local impacts.

The highest reported concentration in Parking Lot area soils
is less than 10,000 ppm (001). The predicted PCB concentra-
tion in air during excavation would be less than 43 ug/mj,
veil below 1,000 ug/m', the OSHA standard. The volatiliza-
tion rate is predicted to be less than 35,000 ug/ma/hr.
Typical concentrations range from 50 to 5,000 ppm PCBs.
Predicted average PCB concentrations in the air would be
about 6.6 ug/m» for soils with concentrations of 1,000 ppm
PCBs. The average volatilization rate is expected to be
about 5,375 ug/m'/hr. These values were extrapolated from
data for sand, assuming a 3.6-mph wind and an air tempera-
ture of 68*F (007). The volatilization rates from the sandy
soils of the Parking Lot area -are expected to be closely
approximated by these predictions.

Excavated -soil would be fixed into a nonflowable form for
transport to a licensed chemical waste landfill. This would
minimize uncontrolled release of PCBs by spillage, leakage,
or other means. Control of volatilization during transport
suy require the use of covers, fixed materials would be
disposed of in a licensed chemical waste landfill, in com-
pliance with State and Federal standards for PCB vasts dis-
posal. Fixation may not be necessary if the contaminated
soil (mostly sand) can be excavated in a nonflowable state.
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Soil with PCB levels greater than 50 ppm would be removed.
If a 98 percent removal efficiency were achieved, it would
amount to an estimated 2*72,100 li> of PCB* in approxij&ately
105,000 yd' of soils. This would remove about 35 percent of
all the PCBs cow found in the North Ditch/Parking Lot area.

_ . Permit requirements are anticipated to Include:

• Well water removal permit (State)

• CSCOE Section 404 (disposal in waterways) permit

• IEPA water quality certification on all DSCOE per-
mits

• KPDES permit (State/Federsl) for point-source water
j discharge froir, the water trea-jaent plant

• XXPA permit for construction cf wastewater treat-
Kent facilities

• IEFA (Division of Land and Noise) special waste
hauler's permit

• City of WauXev*^ construction permits
• Local land use approval

*

• Certification ef Authority to haul ICB commodities
(ICC and I1CC)

• CSEPA toxic substances disposal approval

> • IEPA approval if naterial is disposed in a cur-
rently non-PCB-approved site

. • • Worth She re Sanitary District approval if water
*•- ,. discharge gees to the. sanitary sawar

Alternative 4t Cor.tain-Car. " Alternative 4 vould use a
wall around the perimeter of the »oil with greater than 50 ppn

i. PCBs, containing an estimated 277,700 Ib of PCBs. The slurry
wall would extend down into the existing glacial till beneath

• ' the local sand (about 35 ft deep) . This would reduce future
dispersion of PCBs into other soil or groundvater. The site
would be capped with impermeable materials to seal in the
contaminated soils and to reduce surface water infiltration.
The area would be resurfaced for future parking.

— • .- . *
Containment would protect adjacent soils and would reduce
groundvater contamination and volatilization. Capping would
raisa the elevation of the Parking Lot area. Croundwatar
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monitoring wells vould b« constructed to monitor the effec-
tiveness of the slurry wall.

Containment of the Parking Lot in this Banner would require
a CSEPA waiver from the requirements of 40 CFR 761 under
TSCA, since PCBs would remain in proximity to Lake Michigan
•and in an area with a high groundwater tablt (058).

Permit requirements are anticipated to include:

• City of WauXegan construction permit

• Local land use approval

• DSEPA toxic substances disposal approval

• IEPA approval if material is disposed in a cur-
rently non-PCB-approved site

Alternative 5: No Action. The No Action alternative will
leave PCB concentrations from 50 to over 5,000 ppm in the
Parking Lot area. This represents an estimated 277,700 1±>
of PCBs. PCBs in thete concentrations are regulated by
40 CFR 761 under TSCA.

The groucdvater ia within 3 feet of the surface of the Parking
Lot, resulting in contamination of this vattr. It is estimated
that the slowly moving water will begin releasing some 8 Ib
per day of PCBs into Lake Michigan in approximately €0 years
(048) . This vill result in further contamination of local
water and soil, which will continue for decades thereafter.

Although volatilization of contaminated toil in the Parking
Lot does not appear to be occurring now because it is paved,
the potential exists if the soil is di»turb«d. Grading,
trenchir.gt drilling, digging, or other activities necessary
for utility installation, drainage, or other construction
projects could causa volatilization of PCBs.

HZCOfMZyPED ALTERNATIVES FOR DETAILED EVALUATION

Based on the initial screening of alternatives, the recom-
mended Remedial Action Alternatives for detailed evaluation
are presented in the flow diagrams of Figures 4-1 through
4-5. In accordance with CERCLA, the No Action alternative
has been eliminated from further consideration for all areas
because: (1) there has been a release of, a hazardous sub-
stance from a facility (PL 16-510 Section 104(a)(l))r (2) lack
of remedial action at Slip Ho. 3 and the Upper Harbor vould
impact the local industrial, commercial, and recreational
users of the harbor) (3) PCX accumulation in fish vould im-
pact the local fishing industries; (4) a potential exists
for spread of PCB contamination either by natural or manmade
events from uncontrolled PCBs regulated by 40 CTR 761.
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The results of the initial screening process are
as follows:

Slip Ho. 3

surx-arized

After refining the initial screening alternatives" for engi-
neering feasibility, the following alternatives were eval-
uated for cost-effectiveness and environmental impa'cts:

Alternative 2A: Dredge-Dewater in Berth Ditch-Fix-
Dispose

Alternative 2B: Dredge-Dewater in Lagoon-Fix-Dispose

Alternative 2C: Dredge-Dewater in Bins/Cyclor.es '
Filters-Fix-Dispose

Alternative 2Dt Dredge-Dewater in Berges-Fix-£iipoee

Alternative 3: Dredge-Dewater in Lagoon-Dispose
Based on the initial screening, the cost-effectiv* alterna-
tives appear to be 2B, 2D, and 3. Dewatering the dredged
sediments in a lagoon without fixation resulted in the least
cost. From an environmental standpoint, dewatering in barges
and fixing the material for prompt disposal resulted in the
least short-term environmental impact. These three alterna-
tives were retained for detailed evaluation.

Upper Harbor a

After refining the initial screening alternatives for engi-
neering feasibility, the following alternatives were evalu-
ated for cost-effectiveness and environmental impacts: • -

Alternative 2At

Alternative 2B:

Alternative 2C:

Dredge-Dewater in Berth Ditch-Fix-
Dispoae

Dredge-Dewater in Lagoon-I'ix-Dispose

Dredge-Dewater in Bin»/Cyclor.es/Fil-
ter»-rix-Dispose

Alternative 3i Dredge-Dewater in Lagoon-Dispose

Based on the initial screening, the cost-effective alterna-
tives appear to be 2B and 3. Dewatering dredged sediments
in a lagoon without fixation resulted in the least cost.
From an environmental standpoint, dewatering in a lagoon and
fixing the material for prompt disposal resulted in the least
•hort-tera environmental impact. These two alternatives
were retained for detailed evaluation.
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Slip No. 3 and Upper Harbor

After refining the initial screening alternative* for engineer-
ing feasibility, the following alternatives vert evaluated
for cost-effectiveness and environmental impacts:

Alternative (A: Contain-Dredge-Cap •

Alternative 6B: Contain-Dredge part of Upper Barbor-Cap

Based on the initial screening, the cost-effective alternatives
for Slip No. 3 and Dpper Barbor appear to be Alternatives 6A
and 6B.

North Ditch Area

After refining the initial screening alternatives for engi-
neering feasibility, the following alternatives were evalu-
ated for cost-effectiveness and environmental impacts:'

Alternative It Excavate-Dispose

Alternative 3: Excavate-Fix-Dispose

Alternative 4A: Excavate-Contain-Cap

Alternative 4B: Excavate-Contain part of the North
Ditch-Cap

Based on the initial screening, the cost-effective alterna-
tives for the North Ditch area appear to be Alternatives 4A
and 4B. Alternatives 1 and 3 were also included in the al-
ternatives retained for detailed evaluation because offsite
disposal of PCB-contaainated soils resulted in lower long-
term environmental impacts, although the short-tern environ-
mental impacts would be higher than for Alternatives 4A and
4B.

Parking Lot Area

After refining the initial screening alternatives for engi-
neering feasibility, the following alternatives were evalu-
ated for cost-effectiveness and environmental impacts:

Alternative 1: Excavate-Dispose

Alternative 3t txcavate-Fix-Dispose

Alternative 4s Contain-Cap
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Based on initial acreening, tht coit-cffective alternative
for the Parking Lot area appears to be Alternative 4. Alter-
natives 1 and 3 were al»o included in the alternative* re-
tained for detailed evaluation because offsite diaposal of
I»rB-contaroinated aoila resulted in lower long-tenc «nviron-
mtntal impacts, although the ahort-term environmental impacts

be higher than for Alternative 4.
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Section 5
DETAILED EVALUATION—ENGINEERING AND COST ASPECTS

- The purpose of the •valuation presented in this sectio'n was
to develop detailed information to evaluate the Alternatives
retained from initial screening. Detailed evaluetion was
accomplished by more fully devtloping the engineering aspects
of each alternative, identifying in more detail the potential
environmental impacts of each alternative, and developing
Order-of-Magnitude cost estimates (as defined in Section 1)
for each alternative. This section discusses the detailed
engineering evaluation and costs of the alternatives retained
in Section 4. The environmental aspects of these alterna-
tives are discussed in Section €.

SLIP WO. 3

Alternative 2B: Dredge-Dewater in Lagoon-rix-Dispose
r

| A sediment dispersal control device, consisting of a double
•ilt curtain or sheet piling, would be installed across the
Bouth of Slip No. 3 (Figure 5-1). Sediments with greater
than SO ppm PCBs would be removed with * hydraulic dredge
and the sediment slurry pumped through a pipeline to the
initial solids dewatering lagoon. Because the hydraulic
dredge cannot penetrate the area of deep contaminated sand
and silt near the OMC outfall, a mechanical dredge would be
used to remove this material. s
This deep dredging would be performed inside a ft/ingle sheet
pile cofferdam. The solids would be loaded onto trucks and
transported to the initial solids devatering lagoon. The
water level inside the cofferdam would be kept lower thin
outside to cause water flow toward tha contained area. The
removed water would be routed to a water treatment plant for
suspended solids and PCB removal (to 1 ppb PCBs), then dis-
charged to the harbor or to a sanitary sewer.
Solids would be dewatered in a clay-lined dewatering lagoon
constructed on OMC property. Volatilization would be con-
trolled by covering the filled lagoon surface with organic
sludge. The supernatant would be continuously decanted and
routed to a 1,500-gpm water treatment plant to remove sus-
pended solids and dissolved PCBs down to 1 ppb before being
discharged. After dredging activities are completed, rain-
water and leachate water would be treated by the 1,500-gpm
water treatment plant for the duration of the dewatering
process.
Solids would be removed from the lagoon by dragline about
2 months after dredging activities are completed, loaded
into trucks, and transported to the batch plant.
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The solid* would be fixed at the batch plant by adding port-
land cement, Locksorb, or another fixing agent to hydrate
the excess water. The .aix would then be transported to cur-
ing cells. The fixed solids would cure until they were non-
flovable. This is expected to take about 1 day. The :fixed
•olids would be removed from the curing cells by front and
loaders for transportation by truck to an approved disposal
• ite.

Lagoon. A 24,000-yd* lagoon would be required to devater
sediments from Slip Mo. 3. The assumed shape and location
of the proposed lagoon are shown on Figure 5-1. The capac-
ity of the lagoon is based on 2 ft of freeboard and 8 ft of
storage. The lagoon would have a cliy liner system consist-
ing of the following:

• A 6-inch-thick, compacted soil-cement layer would
be constructed to prevent removal of the clay liner
during solids removal.

*

• A 1-ft-thick, compacted clay liner with a permeabil-
ity less than 10~* centimeters per second (cm/sec)
would be constructed to prevent percolation of
PCB-contaninated water. It would take about 4
years for the PCB-contaminated water to penetrate
the 1-ft-thick clay liner.

• A 1-ft-thick sand or gravel layer with pipe tinder-
drains would be constructed to collect any PCB-
contamlnated water' that nay penetrate the clay
liner.

• A 1-ft-thick, compacted clay liner with * permea-
bility less than 10"1 cm/sec would be constructed
for Additional protection against percolation of
PCB-contajainated water.

Curing Cells. Thrae l,400-yd» curing cell's would be required
to cure the fixed solids from the batch plant. The assumed
shape and location of the proposed curing cells are shown on
Figure 5-1. The capacity of the curing cells is based on
1 ft of freeboard and 4 ft of storage. The earth-lined cells
would have the same clay liner system as described for the
lagoons in Slip Mo. 3—Alternative 2B. In addition, the
curing cells would have 2-ft-thick, 5-ft-high concrete walls
to divide the earth-lined area into three compartments.

Temporary Storage Retirements. Dredged" solids would require
temporary storage in a lagoon for dewatering. For flip
Mo. 3—Alternative 2B, dewatering is expected to take
2 months after dredging activities are completed. When the
solids are removed from temporary storage, they would be
fixed and would require an additional day of temporary
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storage for curing. After curing, they would be disposed of
in a licensed chemical watte landfill.

Water Treatment. flurry water from dredging activities would
need to be treated before being discharged.

Laboratory tests conducted by Maion t Eanger (004\ demon-
strated that the slurry watir from dredging activities could
be treated by available con/entional and advanced water treat-
Bent processes to meEC the discharge requirement of 1 ppb
PCBs.

Water treatment would consist of:

• Coagulation'sedimentation to coagulate and settle
fine sediae-.ts that were not removed in the initial
solids dewc.tering lagoon (using alum and/or cati-
onic pclyjic:)

• Sand filtration to remove suspended solids

• Carbcr. filtration to remove soluble ?Cfis

• A clearvell to noaitor PCB levels before the water
is discharged

The water treatment a.'stem would be ft "package plant," of
factory-constructed modules, that could be easily installed
and removed. The package plant would have the capacity to
treat 1,5CO gpm. Tie lagoon would act as an equalization
batin to bold up to 1,000 ;pm for a 2-hour detention tine.
The water treatment :>lant vould operate continuously. If
the water level in the lagoon drops to the sediment/water
interface, the treated water would be recycled. This water
treef.ment plant would be used during the dredging of Slip
Nc. 3 and the localized area. In addition, rainwater and
leactote water would reed treatment on an intermittent basis
£or about 3 aonths during divataring.

PCB concentrations in the vater in Slip Ho. 3, confined by
sediment dispersal control consisting of either a double
•ilt curtain or sheet piling, are not expected to exceed
1 ppb (035). Therefore, the in-place waters Bay not require
treatment. Zf higher-than-allowable concentrations of PCBs
in solution are found after dredging, however, treatment of
the water confined by the sediment dispersal control device
nay consist of adding one or both of the following treatment
materials directly to Slip Ho. Jt

• Cationic polymer or alum to coagulate and settle
fine suspended sediments

• Activated carbon to remove soluble KBs
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A dredge would then remove the settled activated carbon and
•olid* confined by the sediment dispersal control device.

Major treatment equipment and utilities that would be re-
quired for the 1,500-gpm water treatment system for ;Slip
Mo. 3— Alternative 2B include:

• Intake pumps, valves, and process piping

• Polymer (or alum) feed systems

• Concrete sedimentation basin

• Pressure filter pumps

• Pressure sand filters

• Carbon adsorption filters

• Turbidity meters

• Modular steel tank clearvell

• Clearvell pumps

• Liquid level controls, pump controls, arid control
panel

• Leachate sump pumps

• Electrical service to all equipment

• Electrical lighting system

• Onsite water quality laboratory

Operation. Maintenance, and Monitoring Requirements of the
Completed Reaecy. In Slip No. 3—Alternative 2fl, the pro-
posed action would remove the PCBs from the project site and
dispose of them in a licensed chemical waste landfill. There-
fore, there would be BO onsite long-term operation, main-
tenance, or sjonitoring requirements after completing the
proposed remedy.

Offsite Disposal Needs, Permit Requirements,_ and Transporta-
tion Plans. In Slip No. 3—Alternative 2B, about 14,200 yd*
of fixed PCB-containinated solids, about.5,100 yd' of contami-
nated liner material, and 2,300 yd1 of contaminated volatili-
sation control material would require disposal. In addition,
about 39,000 yd1 of uncontaminated lagoon embankment suterial
would require disposal. At this writing, CECOS in Williams-
burg, Ohio, is the closest chemical waste landfill licensed
to receive PCBs. Under CECOS management, available space
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vac confirmed for disposal of these wastes. Transportation
would be provided by CXCOS.

BFI, located 13 miles from the CMC site, is a licensed hazar-
dous waste disposal facility that could be licensed to receive
PCBs. Such licensing could be accomplished by Beans pf a
one-time TSCA permit for this project. BFI has conzirmed
that space is available for disposal of these wastes. BFI
would also provide transportation to its landfill. Construc-
tion documents prepared during final design should allow
competitive bidding between the operators of suitaLle
facilities.

Major Equipment. Major construction equipnent and utilities
required for Slip »o. 3—Alternative 22 include:

• Pile driver

• Eydraulic and clajnshell dredge:

• Bulldozer

• Compactor

• Scarifier/mixer

• Dump trucks

• Front end loader

• Backhoe

• Dragline

• Batch plant

• Water treatment plaJit U*£ Water Treâ .-ent «Lrlier
in this section)

• -Electrical service for batch pl&ct

• Electrical lighting
• Water service for contractor's temporary facilities

Special Engineering Considerations. For Slip Ho. 3—Alter-
native 2B the following special engineering considerations
are presented.
engineering considerations concerning the dredging of Slip
Vo. 3 include:
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• Type of dredge head and rate and pattern of dredg-
ing to minimize roiling of sediment*

• Type of sediment dispersal control to minimize possi-
bility of contaminating the emergency drinXirig water
supply intake located at the mouth of the harbor

• Stability of sheet piles surrounding Slip No. 3

• Type of cofferdam for dredging of deep contami-
nated sand and silt near former OMC outfall, and
means to prevent failure of existing sheet piling
during cofferdam installation and removal

Engineering considerations concerning the initial solids
dewatering lagoon include:

• Construction techniques necessary to obtain satis-
factory permeabilities in the clay liner

• Durability of the soil-cement

• Determining how much of the lagoon liner material
must be disposed of in a licensed PCB disposal
facility

Engineering considerations concerning the sediment dewater-
ing process include:

• Determining the moisture content of sediments to
b« removed after dewatering

• Controlling volatilization

, Engineering considerations concerning fixation include:
\
^ •' • Moisture content of solids to b« fixed

• Amount of fixing agent re-quired

• Volume of fixing agent

• Volume of solids to b« removed

• Possible interferences of contaminants with the
fixing agent

• Time required for curing
• Cost-effectiveness of fixing with portland cement,

Locksorb, and/or other fixing agent

Engineering considerations concerning the water treatment
process include:

•
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• Determining the cost-effectiveness of replacing
activated carbon with Klensorb for soluble PCB
removal if the activated carbon should become
blinded by the oily nature of PCBs

• Water quality requirements for discharging to ihe
harbor or to a sanitary sewer

Engineering considerations concerning disposal of' the PCB-
contair.inated sediments include:

• Ensuring that the sediments have t nonfiowable
consistency

• Ensuring that moisture or solids do not escape
during transport and disposal of the fi~>.rd sedi-
•ents

• Controlling volatilization

Reliability. Slip No. 3—Alternative 2B would rer-ove PCB-
cor.tajninated sediment with concentrations greater thar
50 ppm from Slip No. 3. The alternative includes dredgi.ig,
dewatering, water treatment, sediment solidification, and
disposal in a licensed chemical waste landfill. This alter-
native would be effective in abating further PCS contamina-
tion of the Waukegan area and Lahe Michigan. Slip No. 3—
Alternative 2B is considered reliable.

Costs. The Order-of-Magnitude coit estimate for Clip Ho. 3—
Alternative 2B is presented in T*.ble 5-1. A presn.-it-worth
analysis was used.

The cost estimates shown were prepared for guidance in pro-
ject evaluation and implementation from the information avail-
able at the time of the estimate. The costs were based on
second quarter 1983 dollars. The final costs cf the project
will depend on actual laJ>or ard raterial costs, competitive
market conditions, final project sccpe, implementation sche-
dule, and other variable factors. As a result, the final
project -costs may vary from the estimates presented herein.

A description of the major elements included in the Table 5-1
line items for Slip Ho. 3—Alternative 2B follows:

• Mobilization includes the contractor costs to start
up the job, transfer work crews and equipment to
the site, and provide temporary facilities, as
well as insurance and bonds. Mobilization costs
were estimated at 10 percent of the total costs
for all the line items except health and aafety
requirements and engineering, legal, and adminis-
tration.
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Tablt 5-1

DETAILED COST ESTIMATE
til? MO. 3

ALTERATIVE 21
DEVATn a LACOON-FU-DISPOSE

OHC HAZARDOUS WASTE SITE
UAUXICAN, ILLINOIS

13-5K28.0

Dtjcrlptlon

Mobilization

I«alth and safttj rtquirtmenta

fransral «ita preparation

S«di*tnt di»ptr»tl control

Drtdjinj

Lrcalixad eofftrdaa and d«vtt«r-
Ing .

Crtd(in| of dcip aand and ailt

Initial aolids dtvatarlnf —
lagoon

Vattr traat*«at plant and vatar
disposal

Solids raaoval

Fixation

Tranjportation and diapoaal

£&|iB«arln|, lt|al, and adminis-
tration

Sobtotal

Contiafcaey

Total

Capital
Coin

$ 600,000

330,000

290,000

60,000

40,000

390,000

20,000

1,570,000

1.260.000

60,000

1.580.000

'710,000

1.180,000

1. 110, 000

2.430,000

$10.540,000

Prttant
Berth of
OLM Costs

0

0

0

0

0

( (0,000

0

10,000

to. ooo
0

0

0

20,000

150,000

50,000

$200.000

Prttcnt
Worth

$ 600,000

330,000

290,000

60,000

60,000

450,000

20,000

1,580.000

1.320,000

60,000

1.580,000

710.000

1,200,000

1,260.000

2,480,000

$10.740.000
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• Health and safety requirements includes the contrac-
tor casts for workers' personal protection and
surveillance equipment and Baterials. They alto
vould include special equipment and facilities for

j decontamination. Bealth and safety cests were
I .. estimated at 5 percent of the total costs for the
| - same line item* used to determine mobijiration

costs plus the sx>bilixation costs.

• ' • General site preparation includes the costs to
remove and replace existing piles and floating
docks in Slip Mo. 3; remove existing intake and
outlet pipes near the OHC outfall to Slip No. 3;

j furnish and install temporary floating docks; con-
I - struct a new large boat hoisting facility; install
, chain link fence around the lagoon, fixation cells,

I batch plant, and water treatment plajit; and con- .
. j_ struct a roadway to the lagoon and fixation cells.

L

• Sediment dispersal control includes the costs to
furnish, install, and remove the double silt cur-

• tain.

• • Dredging includes the costs to dredge the sedi-
j. Bents and pipe them to the initial solids dewater-

ing basin.
e -1 • Localized cofferdam and dewatering includes the

costs to install and remove a single sheet pile •>
cofferdam at the localized area; partially dewater
the cofferdam; and to remove and replace the aheei

1_ pile bulkhead.

r- • Dredging of deep sand and silt includes the costs
'. to dredge the contaminated sand and silt within: the cofferdam.

^ • Initial'solids dewatering—lagoon includes the
costs to install and remove lagoon embankment and
liner material; the costs to provide, remove, fix,

r • and dispose of volatilization control siaterial;
: the costs for grading the site after lagoon removal;

the costs for site preparation and annual lease of
the lagoon tite; and the costs for installing and
sjonitoring the air quality sampling stations and
the groundwater stonitoring wells.

• Water treatment plant and water disposal includes
the costs to install and remove a 1,500-gpm water
treatment plant and the costs for rental of the
water treatment plant.
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• Solids removal includes the costs to remove the
sediments from the initial solids dewatering basin _
and transport the solids to the batch plant.

• Fixation includes the costs to install and remove
curing cell embanJcoent, liner material, and:con-
crete divider walls; nix the solids with cement;
haul fixed solids to the curing cells; and remove
fixed solids from the curing cells. _

• Transportation and disposal includes the costs to
haul the fixed contaminated sediments to a licensed
chemical vast* landfill. ~

• Engineering, legal, and administration includes
the costs to design the remedial action alterna- . -
tives, administer the construction, acquire e&se-
nents, supervise consultant and contractor work,
and conduct similar activities. Engineering,
legal, and administration costs were estimated at ~j
17 percent of the total costs for all the above J
lice items.

• Contingency was estimated at 30 percent of the ;
total costs for all of the above line items. -1

Alternative 2Dt Predge-Devater in Barges-Fix-Dispose ~:
_ j

For this alternative, a sediment dispersal control device as
described for Slip Ho. 3—Alternative 2B would be installed
across the Bouth of Slip Ho. 3 (Figure 5-1). Sediments with •
greater than 50 ppm PCBs would be removed by hydraulic dredge
and the sediment slurry pumped through a pipeline to the
initial solids devatering barges. Dredging of the deep con- '.',
taminated sand and silt would be performed as described for
Slip No. 3—Alternative 2B.

Solids would be dewatered in ten barges located within the
Upper Harbor. Volatilization would be controlled by covering
the sediments in the filled barges with organic sludge. The
supernatant would be continuously decanted »nd routed to a
1,500-gpa water treatment plant as described for Slip No. 3—
Alternative 2B.• After dredging activities are completed,
rainwater and leachate water would be treated by the 1,500-gpm
water treatment plant for the duration of the dew»tering _
process.
Solids would be removed by baclchoe or dragline about 2 aonths
after dredging activities are completed, loaded into trucks -
and transported to the batch plant. The solids would be
fixed as described for Slip No. 3—Alternative 2B to render
solids to a nonflowable form, and transported by truck to an
approved disposal site.
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iarges. Ten barges, each with a atorage capacity of 2,000 yd1,
would be required to dewater sediments from Slip Wo. 3. The
bargts would be located within the Upper Harbor. The aa turned
•nape and location of the bargea are shown en Figure 5-1.
Barges would be steel-deck cargo bargea with flat bottoms.
Each barge would be equipped with submersible pumps to"decant
the supernatant slurry water. :

Curing Cells-. The curing cells for this alternative would
be the same as required for Slip Ho. 3—Alternative 2B. The
assumed shape and location are shown on Figure 5-1.

Temporary Storage Requirements. Temporary storage require-
ments for Slip No. 3—Alternative 2D would be the same as
for Alternative 2B, except that barges would be used in place
of a laqoon. The barges would be moored in the Upper Harbor

I' until they were emptied and decontaminated.

Water Tnatae.it. Slurry water from dredging activities would
— be treated ir. the same sianner as for Slip Ho. 3—Alterna-

tive 2B.

Operation, Maintenance, and Monitoring Requirements of the
*" Completed Kernsdy. These requirements would be the same as

those fcr Slip Mo. 3—Alternative 2B.

: ^ Offsite Disposal Heeds, Permit Requirements, and Transporta-
tion Plans. These items would be the same as those for Slip
No. 3 — >Ttamative 2B, except that there would be no disposal
of contaminated liner material or uncontaminated lagoon embank-
ment material. However, disposal of material from the decon-
tamination of the barges would be required.

( Major Equipment. Major construction s-quipment and utilities
required for sTip No. 3—Alternative 2D include:

• Pil* driv«r
. ' • Eydraulic and clamshell dredges

• Barges
• lacxhoe

• Dragline
• Batch plant

_ • Dump trucks

• Front and loader
• Water treatment plant (see Vater Treatment, earlier

in this section)
•
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• Electrical service for batch plant

• Electrical lighting

• Water service for contractor'* temporary facilities

Special Engineering Considerations. For Slip No. 3—Alterna-
tive 2D the following special engineering considerations are
presented.

Engineering considerations concerning the dredging of Slip
Ho. 3 include:

• Type of dredge head and rate and patterr of dredg-
ing to minimize roiling of sediments

9 Type of sediment dispersal control to minimize possi-
bility of contaminating the emergency-drinking water
supply Intake located at the mouth of the harbor

• Stability of sheet piles surrounding Slip No. 3

• Type of cofferdam for dredging of deep contaminated
•and and silt near former OMC outfall, and Beans
to prevent failure of existing sheet piling during
cofferdam installation and removal

Engineering considerations concerning the initial solids
dewatering barges include:

• Method to remove sediments from barges

• Potential loss of contaminated sediments from the
barges

• Mooring space for barges in the harbor

• Decontamination of barges

Engineering considerations concerning the sediment dewater-
ing process include:

• Determining the moisture content of sediments to
be removed after dewatering

• Controlling volatilization ^

Engineering considerations concerning fixation include:

• Moisture content of solids to be fixed

• Amount of fixing agent required

• Volume of fixing agent
• .
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• Volume of aolids to be removed

• Possible interference* of contaminant! with the
fixing agent .

• Time required for curing

• Cost-effectiveness of fixir.g kith portland cement,
Locksorb, and/or other fixing agent

Engineering considerations concerning the water treatment
process include:

• Determining the cost-effectivenesc of replicing
activated rart^n vith Klenscrb for soluble PCB
removal if the activated ca.tbon ihould become
blinded by the oily nature o; PCBs

• Water quality requirement* for discharging to the
harbor or to a sanitary saver

Engineering considerations concerning disposal of the PCB
contaminated sediments include:

• Ensuring that the sediments have a nonflowable
consistency

• Ensuring that aoisturt or solids do not ascape
during transport and disposal of the fixed sedi-
»ents s

• Controlling volatilization

Reliability. Slip Ho. 3—Alternative 2D would remove PCB-
contaminated sediments with concentrations greater than
50 ppm from. Slip Nc. 3. The alternative includes dredging,
dewatering, water -cr^itAant, sr.dinant solidification, and
disposal in a lice.iseJ chemical waste landfill. This alter-
native would be •inactive in abating further PCB contamina-
tion of the Waukegan area and Lake Michigan. Slip Ho. 3— Al-
ternative 2D i» considered reliable.

Costs. The Order-of-Magnitude cost estimate for Slip No. 3—
Alternative 2D is presented in Table 5-2. This cost estimate
was developed as described for Slip Ho. 3— Alternative 2B.

The major elements included in the Table 5-2 line items for
Slip Ko. 3—Alternative 2D are the same as described for
Slip Ho. 3—Alternative 2B, except srs noted balowi

• Central site preparation does not include the costs
to install a chain link fence around the lagoon.
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Tablt 5-2

DETAILED COST ESTIMATE
SLIP HO. 3

ALTERNATIVE 2D
DRZDCE-DEVATER IS BARGES-FII-DISPOSE

. ' CMC HA2AJOOUS UASTE SITE
WAUOCAN, ILHH01S

13-5M28.0

DeicrictloT.

Mobilization

Htalth and i t f t r y rtquirnincs

Central iitt preparation

$«dia«nt dltparial ccmtrol

Cradfinj •

Localiztd eofftrdaa asd dcvatir-
iai

Crtdgini of dttp »*nd and silt

Initial tolidt d«v«t«riaf—
Wrga*

V^ttr trtacacat plant and vatar
dicpoeal

Solid* riaoval

Fixation

Transportation and disposal

ZagiDttrlng, lagal, and adminis-
tration

Subtotal

Contingency

Total

Capital
Cocti

$ 540,000

300,000

260,000

60,000

60,000

390.000

20,000

MO. 000

1.260,000

60,000

1,580,000

710,000

1,060,000

7.280,000

2.180,000

t f ,460. 000

?r«sant
Worth of
OiM Coin

0

0

0

0

0

I 60,000

0

10,000

10,000

0

0

0

_ 10,000

to. ooo
JO, 000

1120.000

Prtstac
Worth

1 540,000

300,000

280,000

60.000

60.000

450,000

20,000

§70,000

1,270,000

60.000

1,580.000

710,000

1,070,000

7.370,000

2.210,000

1 », 580. 000
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• Initial solids dewatering—barges includes the costs
to rent and decontaminate barges; the costs to
provide, remove, fix, and dispose of volatilization
control material; and the costs for installing and
monitoring tune'air quality sampling stations.

Alternative 3t Dredge-Devater in Lagoon-Dispose . '

For this alternative, a sediment dispersal control device as
described for Slip No. 3—Alternative 26 would be.installed
•cross the ssouth of Clip No. 3 (Figure 5-1). Sediments in
excess of 50 ppm PCBs would be removed by hydraulic dredge
and thr sediment slurry pumped through a pipeline to thi
Initial solids dewatering lagoon. Dredging of the deep con-
taminated sand and silt would be performed as described for
Slip No. 3— Alternative 2B.

Solids would be dewatered in a clay-lined dewai*rinj lancer.
constructed on OMC property. The supernatant would be con-
tinuously decanted and routed to a 1,500-gpm water treatoer.t
plant as described for Slip No. 3—-Alternative 2B. After
dredging activities are completed, a 200-gpm water treaunr.rt
plant would treat rainwater and leachate water for the dura-
tion of the dewatering process.

After the dredging activities are completed, a RUC (or other
channeling device) would be used for channeling the sedizcenr.s
to allow surface drainage. The top layer of solids would be
dried by evaporation. The dried solids (typically the top 1
to 2 ft) would be periodically removed with a dragline. Th-
solids would be loaded into lined trucks and transported to
an approved disposal site. This process would be repeat*!
about six times over a 2-year period to remove the solids.

Lagoon. The lagoon for this alternative would be the same
as that required for Slip No. 3— Alternative 2E. The assumed
shape and location of the lagoon are shown on Figure 5-1.

Temporary Storage Requirements. Dredged aclids would require
temporary storage in the lagoon for dewatering. ?h* scliit
would be stored until they could be removed in a nonflowafcie
state. This is expected to taXe about 2 years.

Water Treatment. Slurry water from dredging activities would
need to be treated before being discharged. This would be
accomplished with the same treatment system as described for
Slip No. 3—Alternative 2B, except that rainwater and
leachate water would be treated using a 200-gpm treatment
plant for about 2 years.
.Operation. Maintenance, and Monitoring Requirements cf the
tompleted Remedy.These requirements would be the same as
those for Slip No. 3—Alternative 2B.
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Offsite Ditpo«al_WgeJs, Permit Kecruiremer.ts, and Transporta-
tion Plans7 These items would be the sameasfor Slip
Mo. 3— Alternative 2B, except that about 10,tOO yd1 of PCB-
contajninated solids and about 5,800 yd1 of contaminated liner
Material would require disposal. In addition, about
39,000 yd* of uncontaminated lagoon euabankment material would
require disposal.

Major Equipment. Major construction equipment and utilities
that would be required for Slip Mo. 3—Alternative 3 include:

• Pile driver

« Hydraulic and clamshell dredges

• Bulldozer

• Compactor

• Scarifier/mixer

• Dragline

• *DC (052)

• Backhoe

• Front and loader

• Pump trucks

• Water treatment plant (see Water Treatment, earlier
in this ejection)

• Electrical lighting

• Water service for contractor's temporary facilities

Special Engineering Considerations. For Slip No. 3—Alterna-
tive 3 the following special engineering considerations are
presented.

Engineering considerations concerning the dredging of Slip
Mo. 3 includei

• Type of dredge head and rate and pattern of dredg-
ing to sdniaize roiling of sediments

• Typ* °£ sediment dispersal control to minimite
possibility of contaminating the emergency drinking
water supply intake located at the south of the
harbor
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• Stability of sheet piles surrounding Slip Uo. 3

• Type of cofferdam for dredging of deep contaminated
•and and tilt near former OMC outfall,, and Beans
to prevent failure of existing sheet piling 4urin;
cofferdam installation and removal

Engineering considerations concerning the initial solids
dewatering lagoon include:

• Construction techniques necessary to obtain satis-
factory permeabilities in the clay liner

• Durability of the soil-cement

• Determining how siuch of the lagoon liner nateriti
oust be disposed of in a licensed PCB disposal
facility

Engineering considerations concerning the sediment dewater-
ing process include:

• Determining the noisture content of sediments to
be removed after dewatering

• Potential for PCB rolatilization during dryinc

Engineering considerations concerning the water treatment
process include:

• Determining the cost-effectiveness of replacing
activated carbon with Klensorb for soluble PCB re-
•oval if the activated carbon should become blinded
by the oily nature of PCBs

• Water quality requirements for discharging to the
harbor or to a sanitary sever

Engineering considerations concerning disposal of the PCB-
contaainated sediments include:

• Ensuring that the sediments have a nonfiovable
consistency

• Ensuring that moisture or solids do not escape
during transport and disposal of the sediments

• Controlling volatilization-- «

Keliabilitv. Hip »o. 3— Alternative 3 would r«aove PCB-
contamlnated sediment with concentrations greater than 50 ppm
froa Slip Mo. J. The alternative includes dredging, dewater-
ing, water treatment, and disposal in a licensed chemical
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waste landfill.. Laboratory tests (004) indicated that the
dredged sediments are difficult to dewater. The time required
for dewatering is uncertain; it is estimated At 2 years with
s>echanical dewatering. After dewatering is completed and
the solids are removed and disposed cf in a licensed chemical
vaste landfill, this alternative would be considered effec-
tive in abating further frCB contamination of the WauJcegan
area and Lake Michigan. Slip Mo. 3—Alternative 3 is consid-
ered reliable.

Costs. The Order-of-Kagnitude cost estimate for Slip No. 3—
Alternative 3 is presented in Table 5-3. This cost estimate
was developed as described for Slip So. 3—Alternative 2B.

The major elements included in Table 5-3 line items for Slip
Ho. 3-—Alternative 3 are the sane as described for Slip Mo. 3—
Alternative 2B, except as noted below:

• General site preparation does not include the costs
to install chain lizJc fence around the fixation
cells and batch plant.

• Initial solids dewatering—>lagoon does not include
the costs to provide, remove, fix, and dispose of
volatilization control sxaterial.

•

• Water treatment plant and water disposal includes
the costs to install and remove both a 1,500-gpm
and a 200-gpm water treatment plant and the costs
for rental of the vattr treatment plants.

• Solids removal includes the costs to remove the
sediments from the initial solids dewatering basin
and load into trucks.

• Fixation costs would not be required.

UPPER HARBOR

Alternative 2B; Dredge-Dewater in Lagcon-Fix-Dispose

This alternative is the same as Slip Ho. 3—Alternative 2B,
•xcept that dredging of deep contaminated sand and silt would
cot be required, and the sediment dispersal control device
would be installed at the south emd of the Upper Barber (Fig-
ure 5-2) .

Lagoon. A 111,000-yd1 lagoon would be required to dewater sedi*
Mnts from the Upper Harbor. The assumed shape and location
ef the proposed lagoon are shown on Figure 5-2. The capacity
of the lagoon was based on 2 ft of freeboard and • ft of
storage. The lagoon would have a clay liner system identical
to that proposed for the Slip Mo. 3—Alternative 2B lagoon.
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Tabla 5-3

DETAILED COST BTDUII
•HI? HO. 3

ALTERNATIVE 3
DJL7DCE-CEVATE7 W HCOON-DISPOSE

CMC HA2AXDODS VAST! SITE
BAU1CECAN, ILLDI01S

13-5K28.0

Dticription

Mobilization

Itilth cad aafat7 r»quira»aata

G4->eral tic* preparation

S« liatnt dlsptrsal coatrol

DT'rffini

Loi:alistd cofftrdaa and dtvtctr-
'-*l

Dr>id|int of dttp saad and tilt

Initial tolida dtwattring —
«*|OOB

¥a :ir trtao»«at plant and vacar
diapoaal

Solida rraoval

Tranaportation cad diapoaal

tnjimtrinj, lt|al, and ad&iala-
tratioa

Subtotal

Coatiafaacy
**

Total

Capital
Costs

$ 420,000

230.000

290, OOO'

•0,000

to. ooo

390,000

20,000

1.290.000

1.510,000

30,000

540,000

120,000

5.660,000

1,700,000

$ 7.360,000

Praaaat
Worth of
DIM Costs

0

0

0

0

0

1 60,000

0

40,000

•0.000

0

0

30.000

210.000

60,000

$270,000

Prtsaat
Worth

$ 420,000

230,000

290,000

60.000

60,000

430,000

20.000

1.330,000

1,590.000

30.000

5*0,000

130,000

5,870,000

1,760.000

$ 7,630,000
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Curing Cells. The curing cells for this alternative would
be the same as those required for Slip No. 3—Alternative 2B.
The assumed shape and location are shown on Figure 5-2.

Temporary Storage Requirements. Temporary storage requirements
vould be the same as "those required for Slip No. 3--Altema-
tive 2B.

Water Treatment. Slurry water from dredging activities yould
be treated in the same manner as for Slip No. 3—Alternative 2B,
•xcept that rainwater and leachate water would be treated
using a 200-gpm package water treatment plant on an intermit-
tent basis for about 6 months during devatering.

Operation, Maintenance, and Monitoring Recruiregents of the
Completed Remedy. These requirements would be the same as
those for Slip No. 3—Alternative 2B.

Offsite Disposal Needs, Permit Requirements, and^Transportation
Plans. These items would be the sane as those for Slip No. 3—
Alternative 2B, except that about 46,400 yd1 of fixed PCB-con-
taminated solids, about 25,400 yd* of contaminated liner material,
and 10,400 yd1 of contaminated volatilization control material
would require disposal. In addition, about 99,300 yd1 of uncon-
.laminated lagoon enhancement material would require disposal.

Major lo^uipaent. Major construction equipment and utilities ,
required for Upper Harbor—Alternative 2B would be the same
as those required for Slip No. 3—Alternative 2B, except that
a pile driver and clamshell dredge would not be required.

Special Engineering Consideration*. For Upper Harbor—Alter-
native 2B the following special engineering considerations
are presented.

Engineering considerations concerning the dredging of the
Opfer Earbor include:

• Type of dredge head and rate and pattern of dredg-
ing to minimize roiling of sediments

• Type of sediment dispersal control, to minimize possi-
bility of contaminating the emergency drinking water
supply intake located at the mouth of the harbor

• Stability of sheet piles surrounding the Upper
Earbor

• Contaminated riprap at the bottom of the sheet
pilas

All other engineering considerations for this alternative
would be the same as those for Slip No. 3—Alternative 2B.
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Reliability. Upper Barbor—Alternative 2B would remove ?CB-
contaminated sediments with concentrations greater than
50 ppm from the Upper Barbor. The alternative include* dredg-
ing, devatering, water treatment, sediment solidification,
and disposal in a licensed chemical waste landfill. This
alternative would be affective in abating further fCB contami-
nation of the Kaukegar. area and Lake Michigan. Cpper larbor—
Alternative 2B is considered reliable.

Costs The Order-of-Magnitude coat estimate for Upper Barbor—
Alternative 2B ia presented in Tabla 5-4. This cost estimate
was developed as described for Slip Mo. 3—Alternative 2B.

The major elements included in Table 5-4 line items for Upper
Barbor—Alternative 2B ere thn same as described for Slip
Bo. 3—Alternative 2B, ercept as noted below:

• Gonerai sito r.repantion includes the costs to
install a cha:r. link fence around the lagoon, fixa-
tion cells, bt-.ch plant, and vater treatment plant
ar.d zhe costs zo construct a roadway to the lagoon
and curing calls.

• A localized cofferdam and dewatering would not be
required.

• 2redcing of dcap cortaainated sand and silt would
not be required.

• Water treataecz plart and water disposal includes'
the costs to install and remove both a 1,500-gpra
and a 200-gpit water treatment plant and the costs
for rantal of the water treatment plants.

Alternative 3; Predge-Dewater in Lagoon-Dispose

Thir alternative is the saae is Clip Ho. 3—Alternative 3,
•xccp*_ that dreicir.g of deep contaminated sand and tilt would
not b« re-quired 'and the sediment dispersal control davice
would be installed at the south and of the Upper Barbor (Fig-
ure 5-2) .

Lagoon. The lagoon required for this alternative would be
the sane as that required for Upper Barbor—Alternative 2B.
The assumed shape and location of the lagoon are ahown on
Figure 5-2. The lagoon would have a clay liner system iden-
tical to that proposed for the Slip »o. 3—Alternative 2B
lagoon.
Temporary Storage Requirements. Dredged solids would require
temporary storage in the lagoon for dewatering. The solids
would be stored until they can be removed in a nonflowable
state. This is expected to take about 2 years.
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Tablt 5-4

DETAILED COST ESTIMATE
CTPOL HAMOR

ALTERATIVE 21
DIZDCE-BEVATE* IK LAGOON-FLX-DISPOSE

OMC HAZAJUXDOS WASTE SITE
WAUKEGAH, ILLIMOIS

13-5M28.0

Dtscription

Loblliiaticra

Baalth md t^f tcj raquirta«nti

CintraJ titt prtp»ricion

t«di*«nc di«ptr»al control

Dr«d|lng

Inlti&I »olid§ d«vactrifi|-
lagoon

Water trtaotnc plant and vatar
dlapoial

Sollda rowral

Fixation

Traxuportacion aad di»poial

Enfinttrlaf , Itgal, cad admlala-
tration

Subtotal

Contiaiancy

Total

Capital
Costs

$ 1.400,000

770.000

$0,000

SO, 000

220.000

5,250,000

1.530,000

240.000

4.250,000

2,320,000

2,740,000

1$, 880. 000

3,660,000

$24.540.000

Pritaat
Worth of
OU4 Coats

0

0

0

0

0

$ 10.000

U 0,000

0

0

0

30,000

220,000

70.000

$290.000

Frtscnt
Worth

I 1,400,000

770,000

$0,000

$0.000

220,000

5,260,000

1,710,000

240,000

4,250,000

2,320,000

2,770,000

19,100,000

5,730,000

$24. $30. 000
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Water Treatment. Water treatment requirements for this alter-
native would be the same as for Slip No. 3 — Alternative 2B,
except that rainwater and Icachatc wattr would b« treated
using a 200-gpm package water treatment plant for about
2 years.

•

Operation, Maintenancej and Monitoring Recruirementt: ef the
teorepleted Remedy '. These requirements would be the tame me
those for Slip No. 3~ Alternative 2B.

Offsite Disposal Needs. Permit Requirements , and Transporta-
tion Plans. These items would be the same as for Siip No. 3 —
Alternative 3, except that about 35,700 yd* of PCB-contaninated
•olids and about 25,400 yd1 of contaminated liner material
would require disposal. In addition, about 99,30C -jdj of uncon-
taminated lagoon embanJcment nateriai would require fispostl.

i:- Kajor Equipment. Major construction ecuipaer.t and utilities
required for Upper Earbor — Alternative 3 vould be the case
as those required for Slip No. 3— Alternative 3.

'_- Special Engineering Considerations. For Upper Harbor — Alter-
aative 3 the following special engineering considerations
arc presented.

Engineering considerations concerning the dredging of the
. Upper Earbor include:

i • Type of dredge head and rate an<? pattern cf dreJg-
ing to minimize roiling of afediannts

• Type of aediaent dispentl control to sinioize possi-
bility of contaminating the aaergency driiJcing water
•upply intaJte located at the aouth of the harbor

• Stability of sheet piles aurrounding the Upper
•arbor

• Contaminated riprap ar Ui* bottoa of the theet
piles

All other engineering considerations for thi» alternative
would be the same as those for Slip Ho. 3— Alternative 3.

Heliability. Upper Barbor— Alternative 3 would remove PCB-
contaminated aediwents with concentrations greater than
50 ppm from the Upper Harbor. The alternative includes dredg
ing, dewatering, water treatment, and disposal in a licensed
chemical waste landfill, laboratory .tests (004) indicated
that the dredged sediments are difficult to dewater. The
time required for dewatering is uncertain. After dewatering
is completed and the solids are removed and disposed of in a
licensed chemical waste landfill, this alternative would be
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effective in abating further PCB contamination of the Wauke-
gan arta and Lake Michigan. Dppcr Harbor—Alternative 3 is
considered reliable.

Costs. Th« Order-of-Kagnitude cost estimate for Upper'; Harbor—
Alternative 3 ia presented in Table 5-5. This coat estimate
•was developed as described for Slip Ho. 3— Alternative 2B.

The major elements included in Table 5-5 line items for Upper
Harbor—Alternative 3 are the same as described for Slip
Ho. 3—Alternative 2B, except as noted below:

• General site preparation includes the costs to
install a chain link fence around the lagoon and
water treatment plant and. the coats to construct a
roadway to the lagoon.

• A localized cofferdam and dewatering would not be
required.

• Dredging of deep contaminated sand and silt would
not be required.

• Initial solids devatering—lagoon does not include
the costs to provide, remove, fix, and dispose of
Tolatilization material. •

• Water treatment plant and water disposal includes
the costs to install and remove both a l,50CNgpm
and a 200-gpm water treatment plant and the costs
for rental of the water treatment plants.

• Solids removal includes the coats to remove sediments
from the initial solids dewatering basin and load
into trucks.

• Fixation would not be required.

SLIP SO. 3 AND UPPER HARBOR

Alternative €Ai Contain-Dredge-Cap

A sediment dispersal control device, consisting ef a double
•ilt curtain or sheet piling, would be installed at the south
•nd of the Upper Harbor (Figure 5-3). Then a cofferdam would
be constructed near the north end of the Upper Harbor to
close off Slip Ko. 3. A slurry wall extending into the gla-
cial till would be constructed inside the cofferdam and around
the antire perimeter of the containment area.

Dredged sediments with 'greater than 50 ppa PCls fron the
Upper Earbor would be placed within the contained area.
Alternative 6A would control almost 100 percent of all the
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Tablt 5-5

DETAILED COST ISTDOTI
D7?E& lAUOR
ALTTWIAIIV1 3

DIEDCE-DEVATER D» LAGOON-D1S?OSE
OMC lAiA*DODS WASTE SHE

WADTCEGAfl. ILLINOIS
U-5X28.0

Description

Kobiliiation

Btaltb and saftty rmquirtatnti

C«a«ral aitt prtparation

Sadiatnt dlipiraal eoocrol

Drtd|in(

Initial solid* dcvatariaj-
laiocm

Vatar traat««nt pLaac cad watar
tfispoaal

Solid* raaoval

Transportation and diapoaal

Ic|in»trin|, l«i«l. and adminis-
tration

lubtotal

Contintancy

local

Capital
Costs

$ 770,000

420,000

§0.000

•0,000

220,000

3.830,000

1.590.000

110,000

1.710,000

1.510,000

• 10,390,000

3.120,000

$13,510,000

f rtsanc
Worth of
OIM Costs

0

0

0

0

0

$ 40.000

•0,000

0

0

20,000

140,000

40,000

$180,000

Fristnt
Worth

$ 770, OOC

420. OOC

io, oc:
•0,000

220,000

,̂•70,000

1,670, CM

110,000

i.780;;o:

1,530,000

10,530,000

3,160,000

$13.690,000
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PCBs now found in Slip No. 3 and Upper Earbor sediment. Super-
natant would be continuouily decanted and routed to an onsite
vattr treatment plant for suspended solids and PCB removal
(to 1 ppb PCBs) , then discharged to the harbor or to •'.sanitary
•ewer. After completion of dredging, • layer of filter fabric,
• 1-ft-thick layer of sand with • drainage system, -and •
3-ft-thick compacted clay cap would cover the dredged mucfc.
Tive feet of fill over the clay would serve as a surcharge.
Water collected from the drainage system would be treated as
described above. Slip No. 3 would be left permanently filled.
Groundwater monitoring wells would be installed around the
site for detection of potential PCB migration.

After completion of all dredging activities, the water treat-
ment plant would be removed and a new basin would be constructed
to replace Slip No. 3. After settlement of the imck in Slip
No. 3 is complete, the excess surcharge material would be
removed and the area paved.

Conta indent/Encapsulation. A slurry wall would be constructed
to completely encircle Slip No. 3 and the northwest portion
of the Upper Earbor. The proposed containment area is shown
on Figure 5-3. The existing glacial till beneath the cite
would be relied upon to act as a bottom seal. An impervious
cap consisting of 3 ft of compacted clay covered by asphaltic
concrete paving would be used to cover the top of the filled-
in containment Area.

Temporary Storage Requirements. Ho temporary storage would
fe* required.This alternative does, however, require long-
term, onsite* storage.

Water Treatment. Harbor water from the containment area »nd
•lurry water from dredging activities in th« Upper Harbor
would need to be treated before discharge. Treatment would
be the same •• that described for Slip No. 3— Alternative 2B,
except that rainwater and leachate water would be treated
using • 200-7pm package water treatment plant for about 1 year
during dewatering and densification.

Operation, Maintenance, and Monitoring Requirements of the
Completed Remedy.In Alternative 6A, PCBs are contained on-
• ite. Croundwater s»onitoring wells would be required to
determine whether PCBs were migrating from the containment
•rea. Should contaminant movement be detected, an internal
drainage system could be installed to maintain internal water
levels lower than external water levels so that any leakage
is into the containment area. The area would be capped.
The cap would need to b« properly maintained so that it would
continue to be an impermeable barrier to surface water.

Qffsite Disposal Needs, Permit Requirements, and Transporta-
tion Plans. Tor Alternative 6A, no PCB-contamanated solids
would require offsite dik,>osal. USEPA waivers in accordance
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with 40 CFR 761 under TSCA would be required to leave the
PCB§ onsite. About 46,600 yd* of sediments containing about
310,000 Ib of PCBs would bt contained in-place in the contain-
ment area.
Major Equipment. Major construction equipment and utilities
required for Alttrnativt (A include: !

• Pile driver

• Hydraulic dredge

• Slurry trench excavator

• Slurry Mixing equipment

• Bulldozer
• Cor. pact or

• Front and loader

• Ducp trucks

• Paving equipment
•

f . • Water treatment plant (set Water Treatment, earlier
; • in this section)

c Electrical lighting

• Watsr services for contractor's temporary facili-
ties

Special Engineering Considerations. For Alternative 6A, the
following epenal engineering considerations are presented.

Engineering considerations concerning constructing the cof-
ferdam and slorry vail include!

• 'Location, type, ajid dimensions of cofferdaa sheet
Piles

• Type and stethod of placement of cofferdaa fill

• Depth and construction techniques for the slurry
vail to ensure its integrity

• The effects of PCBs on slurry vails
Engineering considerations concerning the dredging of the
Upper larbor include:

PD452.001 5-27



• Type of dredge head and rate and pattern of dredg-
ing to minimize roiling of aediments

• Type of sediment dispersal control to minimize'poisi-
bility of contaminating the ai&ergancy drinking water
supply intake located at tha mouth of the harbor

• Stability of sheet piles surrounding the Upper Harbor

• Contaminated riprap at the bottom of the sheet piles

Engineering considerations concerning the clay cap include:

• Selection of cap material and determination of
correct placement methods

• Duration of surcharge

• Design of asphaltic concrete pavement for prolonged
service as a membrane

Engineering considerations concerning the vater treatment
pro-ess include:

• Determining tha cost-effectiveness of replacing
activated cirbon with Klensorb for voluble PCS re-
moval if tha activated carbon ehould become blinded
by the oily nature of PCBs

• Water quality requirements for discharging to the
harbor or to a aanitary aewar

• Need for treatment of water removed from tha drain-
age layar beneath tha clay cap

Reliability•. Alternative CA would not dispose of PCB-contami-
nated solids offsita but would contain and cap Slip Ho. 3
and the northwest portion of tha Uppar larbor. Thera is no
data on long-term reliability of this alternative. Groundvatar
fluctuations may causa drying or cracking of tha alurry walls
or the clay cap. freezing and thawing action may also cause
deterioration of the slurry walla and cap. The underlying
glacial till Bay have cracks, fissures, or pockets of more
permeable material through which PCBs could migrate. The
containment area would be monitored to permit ongoing evalua-
tion of the effectiveness and integrity of the slurry walls
and clay cap. The reliability of the containment can be
enhanced with development of additional^design detail*:

• Freeze-thaw problems could be reduced by terminat-
ing the slurry wall below the frostline.

e Dse of a flexible membrane for the cap could be
considered for more freedom in site grading.
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• Should contaminant movement be detected, an inter-
nal drainage system could be installed to maintain
internal water level* lower than external levels
•o that any leakage would be into the containment
area.

Consideration of these types of details during design .would
•take this alternative affective in abating further PCS con-
tamination of the Waukegan area and Lake Michigan. : Alterna-
tive 6A is considered reliable.

Costs. Tne Order-of-Magnitude cort aitimate for Alterna-
tive 6A is presented in Table 5-6. This cost estimate was
developed as described for Slip Ho. 3—-Alternative 2B.

The nobiliiation; health and safety requirements; engineering,
legal, and adninistratior.i and con-.ingency costs included in
Table 5-6 for Slip JJo. 3 and Dpper Harbor—Alternative 6A
are the same as described f-.r flip *o. 2—Alternative 2B. A'
description of the major aleoents included in the remaining
Table 5-6 line item* follows:

• Ceneral Bite preparation includes the costs to
remove and replace existing piles and floating
docks in Slip Ho. 3, remove existing intake and
outlet pipes near CMC's Slip Ko. 3 outfall, furnish
and install temporary f]rating docks, construct a
new large boat hoisting facility, and install chain
link fence around the water treatment plant.

• Sediment dispersal contrcl includes the costs to
furnish, install, and rojiove the double tilt cur-
tain.

• Coffardam includes the costs for the fill at the
base of the sheet pilinq and the costs for the
sheet piling.

• Slurry wall includes the costs to install a
scil-bentonite slurry vail.

• Dredging Upper Barbor includes the costs to dredge
the sediments and pipe them to the containment
araa.

• Water treatment plant and water disposal includes
the costs to install and remove both a 1,500-gpm
and a 200-gpm water treatment plant and the costs
for rental of the watar treatment plants.

• Clay cap and surcharge includes the costs to pro-
ride and instsll the filter fabric, drainage sys-
tem, clay cap, and surcharge.
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Tib It 5-6

DETAILED COST ESTIMATE
SLIP 10. 3 AND UTPER EAMO&

A1TERNATI7Z (A
COKTAIN-DRZDCE-CA?

CMC HAZARDOUS WASTE SITT
VAUIZGAN. rLLDJOLS

13-5M28.0

Description

Hobllliaticm

•taltb and aafaty raqulremants

Central sita preparation

Sediment dl»p«r»«I control

Coffcrdia

Slurry vail

Dredging Upptr larbor ••dlm«nt§

Vattr triacmtnc flcnc cad ««car
disposal

Clay cap and vurcbargi

Construct n«w harbor araa

Monitoring (v«lla)

Surchtrft rcaoval and paring

Zafin«*rinf, lagal, and adminis-
tration

Subtotal
*r

Continfaacy

Total

Capital
Costs

$ 510.000

280,000

310.000

40.000

710.000

350.000

220,000

1.560.000

340.000

1.210.000

30.000

130,000

1.000,000

(.890.000

2.070,000

| 1. WO. 000

?rasant
Worth of
04M Costs

0

0

0

0

0

0

0

I 20.00C

0

0

200.000

0

40,000

260,000

10,000

8340.000

. ?rtscnt
Worth

$ 510.000

280,000

310.000

40,000

710,000

550,000

220,000

1.580,000

340,000

1,210,000

230,000

130,000

1,040,000

7,150,000

2,150,000

| f, 300, 000
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• Construct new harbor includes the costs to remove
existing sheet piling, instill new steel sheet
piling, excavate material and haul offsite, and
the costs for the land.

• Monitoring (wekls) Includes the cost* for install-
ing and monitoring the groundvater monitoring wells.

• Surcharge removal and paving includes the cost to
remove and haul off the surcharge remaining above
grade after settlement of the containment area and
the cost to pave the containment area.

Alternative 6B; Contain-Dredge Part of Upper Harbor-Car

A'sediment dispersal control device, consisting of a double
silt curtain or sheet piling, would be instslitc across the
suddle of the Dpper Harbor (Figure 5-4). Ther, * cofferd*a
would be constructed near the east end of Slip No. 3 to cicfe
it off. A slurry wall extending into the glacial till would
be constructed inside the cofferdam and around the entire
perimeter of the containment area.

Dredged sediments with greater than 50 ppa PCBs from th«
eastern portion of Slip No. 3 and part of the Upper Barber
would be placed within the contained area. This alternative
would not address approximately 25,500 yd* of sediments con-
taining 3,100 Ib of PCBs with concentrations between 59 mi
150 ppa in the Upper Harbor. Alternative CB. however, would
control 99 percent of all the PCBs now found in Slip No. 3
and Upper Harbor sediments. Supernatant would be continuously
decanted and routed to an onsite water treatment plant f-sr
suspended solids and PCS removal (to 1 ppb PCBs), than dis-
charged to the harbor or to a sanitary sever. After comple-
tion of dredging, a layer of filter fabric, a 1-ft-thick
layer of sand with a drainage system, and ». 3-ft-thick ccra-
pacted clay cap would cover the dredged STJCX. five fact cf
fill over the clay would serve as a surcharge. Water col-
lected frosa the drainage system would b« treated as described
above. Slip Ho. 3 would be left permanently filled. Ground-
water stonitoring wells would be installed around the site
for detection of potential PCB sUgration.

-

After completion of all dredging activities, the water treat-
Bent plant would be removed and a new basin would be con-
structed to replace Slip Mo. 3. After settlement of the
muck in Slip Ho. 3 is complete, the excess surcharge materi-
al would be-removed and the area paved.

Containment/Encapsulation. A slurry wall would be construc-
ted to completely encircle the containment area. The proposed
containment area is shown on Figure 5*4. The existing glacial
till beneath the sits would be relied upon to act as a bottom
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•eal. An impervious cap coniiiting of 3 ft of compacted
clay covered by aiphaltic concrete paving would be used to
cover the top of the filled-in containment area.

Temporary Storage Acquirements. Bo temporary storage.would
be required. Tnis alternative does, however, require'; long-
term, onsite storage.

Water Treatment. Barber water from the containment area and
blurry waterFrom dredging activities in the Upper Harbor
would need to be treated before discharge. Treatment would
be the same as that described for Slip Ho. 3—Alternative -
2B, except that rainwater and leachate water would be treated
using a 200-gpm package water treatment plant for about 1 year
during dewatering and densification.

Operation, Maintenance, and Monitoring Requirements of the
Completed Remedy. In Alternative 6B, PCBs are contained on-
•ite. Croundwater monitoring wells would be required to
determine whether PCBs were migrating from the containment
area. Should contaminant movement be detected, an internal
drainage system could be installed to maintain internal water
levels lower than external water levels so that any leakage
is into the containment area. The area would be capped.
The cap would need to be properly maintained so that it would
continue to be an impermeable barrier to surface water.

Offsite Disposal Needs, Permit Requirements, and Transporta-
tion Plans.for Alternative 6B, no PCB-cor.taminated soliaa -
would require offsite disposal. DSEPA waivers in accordance
with 40 CTR 761 under TSCA would be required to leave the
PCBs onsite. About 21,100 yd* of sediments containing about
306,900 Ib of PCI a would be contained in-place in the
containment area.

Major Equipment. Major construction equipment and utilities
required for Alternative 6B would be the same as those
required for Alternative (A.

Special Engineering Considerations. Special engineering
considerations for Alternative 6B would be the same as those
required for Alternative 6A.

Reliability. Alternative €B would not dispose of PCB-contami-
nated solids offsite but would contain and cap the western
portion of Slip Ho. 3. There is no data on long-term reliabil-
ity of this alternative. Croundwater fluctuations may cause
drying or cracking of the slurry walls of the clay cap. Freez-
ing and thawing action may also cause deterioration of the slurry
vails and cap. The underlying glacial till may have cracks,
fissures, or pockets of more permeable material through which
PCBs could migrate. The containment area would be monitored
to permit ongoing evaluation of the effectiveness and integrity
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of the slurry walls s.nd clay cap. The reliability of the
containment can be enhanced with development of additional
design details:

• Freeze-thaw problems could be reduced by termi-
nating the slurry vail below the frostline.

• Use of a flexible membrane for the cap1 could be
considered for more freedom in site grading.

• Should contaminant movement be detected, an inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels
•o that any leakage would be into the containment
•rea.

Consideration of these types of details during design would
•take this alternative effective in abating further PCS con-
tamination of the Waukegan area and Lake Michigan. Alterna-
tive 6B is considered reliable.

Costs. The Order-of-Kagnitude cost estimate for Alterna-
tive 62 is presented in Table 5-7. This cost estimate wac
developed as described for Clip Ho. 3~Alternative 2B.

The mobilization; health and safety requirements; engine-
ering, legal, and administration; and contingency costs in-
cluded in Table 5-7 for Slip No. 3 and Upper Harbor—Alter-
native €B are the same as described for Slip No. 3—Alter-
native 2B. A description of the major elements included In
the remaining Table 5-7 line items follows:

• General site preparation includes the costs to
remove and replace existing piles and floating
docks in Slip Ho. 3, remove existing intake and
outlet pipes near CMC's Slip No. 3 outfall, fur-
nish and install temporary floating docks, con-
struct a new large boat hoisting facility, and
install chain link fence around the water treat-
ment plant.

• Sediment dispersal control includes the costs to
furnish, install, and remove the double silt cur-
tain.

• Cofferdam includes the costs for the fill at the
base of the sheet piling and the costs for the
sheet piling.

• Slurry vail includes the costs to install a
•oil-bentonite slurry vail.
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Tablt 5-7

DETAILED COST ESTIMATE
SLIP RO. 3 A5D UPPEi HAR10*

ALTERATIVE 6B
CONTAQi-DRIDCE ?AAI Of UPPER RARJ01-CA?

CMC 8A2ARDOUS WASTE SITT
«ADKICAN, ILLIHOIS

13-SM28.0

Dtfcriptlon

Mobilization

Italth and safety raquir«a«nte

Canaral sic* prtparation

S«diBtnt diflp«rs*I eoncrol

Coff«rdta

Slurry wall

Dradfint Uppar Harbor stdiaanca

Vatar trtiratnt place and vatar
diapeaal

Clay cap and rurchArga

Co QJ cruet aav harbor araa

Monitorlnf (valla)

Surcharga raaoval end pavlnj

InglnttTlng, Itgil, and admlnia-
tration

fobtotal

Coetiaiancy

Total

Capital
Cotta

% 330,000

ISO. 000

290,000

40,000

160.003

290,000

to, oop

1.560.000

130,000

650,000

20,000

50,000

640,000

A, 430,000

1,330,000

-f 5,760,000

?rctant
Berth of
O&M Costa

0

0

0

0

0

0

0

$ 20,000

0

0

200,000

0

40,000

160,000

10,000

$340,000

Prasint
Vorth

$ 330,000

ISO, 000

290,000

40,000

160,000

290.000

to. ooo

1.580.000

130,000

650.000

220,000

50,000

680,000

4.690,000

1,410,000

$ 6.100.000
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• Dredging Upper Harbor include! the coats to dredge
the sediments and pipe them to the containment
area.

• Water treatment plant and water disposal includes
the costs to install and remove both a-l,500-gpm

!' • and a 2DC'-fpo water treatment plant and the costs
for rental of the water treatment plant*.:

• Clay cap and surcharge includes the costs to pro-
vide and install the filter fabric, drainage sys-
tem, clay cap, and surcharge.

• Construct, new harbor includes the costs to remove
1 existing sheet piling, install new steel sheet

piling, excavate material and haul offsite, and
the cost* for the land.

• .Mr.nitoring (we'.ls) includes the costs for install-
_ ing ar.d monitoring the groundwater sjonitoring
• veils.• .
i _

• Surcharge removal and paving includes the costs to
remove and haul off the surcharge remaining above

j grade efter settlement of the containment area and
to pive the containment area.

j Subalternttive I: Select Excavation• _ • ————————————————————————————
This subalterr.ati^e vould be used only in conjunction with

, Alternatives tA or SB. 'Hot spots" vould be removed by claa-
• shell dredging, fix»d, and disposed of offsite. "Hot spots"

consist of 5,700 yd1 of deep contaminated sand and silt near
the fon&er OHC outfall and silt in the western portion of

; Slip Ho. 3 with ?CB concentrations in excess of 10,000 ppm.
Dredging of the deep contaminated sand and silt vould be
performed inside a single sheet pile cofferdam. Subalter-
T:itive Z vculd rernve and dispose of offsite 12 percent of
all the PCS* now f:und in Slip So. 3 and the Upper Harbor
area (286,500 Ib oi PCBs). The solids vould be transported
to the batch plant and fixed by adding Portland cement,
Locksorb, or another fixing agent to hydrate the excess
vater. The sd.x vould then be transported to curing cells.
The fixed solids vould be cured until they vere nonflowable.
This is expected to take about 1 day. The fixed solids

_ vculd be removed froa the curing cells by front end loaders
for transportation by truck to an approved disposal site.

Curing Cells. The curing cells for this alternative vould
• be the same as required for Slip No..,3—Alternative 21. The

assumed shape and location are shown on Figures 5-3 and 5-4.
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Offlite Disposal Heeds, Permit Kecruirements, and Transporta-
tion Plans.These iter.s would be the sane as thost for Slip
Ho. 3--Alternative 2B, except about 7,100 yd1 of fixed PCB-
contaminated solids would require disposal. For Alternative 6A
in conjunction with Subalternative I, about 40,900 yd1 of
.sediments containing 23,500 Ib of PCBs would bt contained
in-plact in the containment area. For Alternative £B in
conjunction with Subalternativt I, about 15,400 yd1 of sedi-
ment containing 20,400 Ib of PCBa would be contained in-place
in tht containment ar«a.

Major Ecruipment. Kajor construction •quipavent and utilities
required for Subalternativc I include:

• Pile driver

• Clamshell dredge

• Backhoe

• Batch plant

• Dump tracks

• Front «nd loader

• Electrical service for batch plant
v

• Electrical lighting

• Water service for contractor's temporary facilities

Special Engineering Considerations. For Subalteraative I,
the following special engineering considerations are pr«-
ser.ted.

Engineering considerations concerning dredging of Slip Ho. 3
include:

• Typ« of cofferdam for dredging of deep contami-
nated sand and silt near former CMC outfall, and
Beans to prevent failure of existing sheet piling
during cofferdam installation and removal

Engineering considerations concerning fixation include:

• Moisture content of solids to b« fixed
• Amount of fixing agent required

• Volume of fixing agent

• Volume of solids to be removed
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• Possible interference* of contaminants with the
fixing agent

• Time required for curing

• Cost ef fectivenest of fixing with portland cement,
Locksorb, and/or other fixing agent :

Engineering considerations concerning disposal of the PCB-
contaminated sediments include:

• Ensuring that the sediments havk a nonflowa±>le
consistency

• Ensuring that »oifture or solids do not escape
during transport and disposal of the fixed sedi-
ments

• Controlling volatile ration

Beliability. Slip No. 3 and Upper Harbor—Subalterns tive I
i- would remove and dispose of PCs-contaminated sediments with

concentrations greater thar. 1P,OOC ppm from Slip Mo. 3.
Subaltemative I includes dredging, sedinent solidification,

I and disposal in a licensed chemical waste landfill. This
tubalternative would be affective in abating further PCB

,_ ' contamination of the WauXegar area and Lake Michigan. Sub-
; alternative Z is considered reliable.

Costs. The Order-of-Magnitude cost estimate for Slip Ho. 3
and Upper Harbor — Subaltern* tive I is presented in Tajble 5-8.

[ This cost estimate was developed as described for Slip Ho. 3~
Alternative 2fi.

The mobilization; health ar.i?. safety requirements; engineering,
legal, and administration; and contingency costs included in
Table 5-B for Slip Ho. 3 a:<£ Tpper Harbor—Sui alternative I

; ' are the same as described i?t Slip He. 3— Xlt*mativa 2B. A
' • description of the major elements included in the remaining

Table 5-8 line items follows:

• Localized cofferdam and dewatering includes the
costs to install and remove a single sheet pile
cofferdam at the localized area; partially dewater
the cofferdam; and remove and replace the sheet
pile bulkhead.

• Dredging of deep sand and.jsilt includes the costs
to dredge the contaminated sand and lilt within

— the cofferdam and the 'hot spots' outside the cof-
ferdam.
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Tablt 5-8

DETAILED COST ESTIMATE
SIX? 10. 3 AND U?PEK KiJLBOE

StraALTEANATIVT I
SELECT EXCAVATIOK

CMC HAZARDOUS WASTE SITE
KAUKICAS. 1LLIKOIS

13-5K28.0

Description

KobUiiacioQ

Italth and aafttj raquirtatnts

Leetliztd eefftrdca cad
dtwAttrlng

fir*d|ia| of dttp aand and »ilt

Solids reaoval

Fixation

Traatportatioo end dlapoaal

Infiattrim, l«|al. «nd
admiaiscracioTi

Subtotal

Continfiaey

local

Capital
Costs

$ 170.000

100,000

390,000

30,000

20,000

tto.ooo
360,000

340.000

2,350,000

710,000

$ 3,060,000

Promt
Berth of
04K Costs

0

0

$ to. ooo
0

0

0

0

10,000

70.000

20,000

$ 90.000

Prtient
Worth

$ 170,000

100,000

430.000

30,000

20,000

940,000

360.000

350,000

2.420.000

730.000

$ 3,150,000
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• Solids removal includes the costs to transport the
solids to the batch plant.

• Fixation includes the costs to install and remove
curing cell embankment, liner material, and con-
crete divider walls; ftix the soljds with:cement;

"' haul fixed solids to the curing cells; and remove
fixed solids from the curing cells.

• Transportation and disposal includes the costs to
haul the contaminated siaterial to an approved
chemical waste landfill.

NORTH DITCH/PARKING LOT AREA

Alternative li Exeavate-Dispose

.1 A bypass would be constructed to divert surface water fl&v
around the highly contaminated areas of the Crescent Ditcr.

r_. and Oval Lagoon (Figure 5-5). The bypass would outfall di-
, • rectly into Lake Michigan. Construction would then begir. cr.
L. . a structural slurry wall (or other structural support sys-

tem) around the Crescent Ditch and a nonstructural slurry
{•• wall around the Oval Lagoon. A nonstructural slurry wall
, would be constructed around the deep contamination in the
*" . Parking Lot area. The soils would be dewatered using veil

points and pumps. Well water would be routed to an onsite
I water treatment plant for suspended solids and PCS removal

(to 1 ppb PCBs) , then discharged to the lake or to a
sanitary sewer.
Soils with greater than SO ppa PCBs would be excavated by
backhoe or front emd loader and placed in lined trucks for
transport to an approved disposal sits. The excavated ar*ts
would be backfilled.

Korth Ditch Bypass. A gravity pipeline bypass would b* con-
structed to divert surface water flow around the highly con-
taminated areas, the Crescent Ditch and Oval Lagoon. Tht
location of the proposed bypass is shown on Figure 5-5. This
bypass would collect drainage from the 36-inch-diameter stcrz.
drain (that flows north at the west edge of CMC's property),
from OMC plant roof drains, and from regraded areas north
and south of the Crescent Ditch. The bypass would discharge
to Lake Michigan. It would be constructed south of the sheet
piling just north of the east-west portion of the North Ditch.
The Parking Lot area would be regraded to divert surface
vater flow to catch basins.
An area approximately 15 ft deep by 25 ft wide of PCB-contami-
nated soil from the North Ditch would be excavated and disposed
of in a licensed chemical waste landfill. Before excavation,
the existing sheet piling (along the north side of the North
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Ditch) would be fitted with extensions and driven an estimated
5 to I ft, penetrating into th* confining clay layer. Addi-
tional sheet piling would be driven on the south fide of the
North Ditch. The area would then be dewatered. After exca-
vation, the area would be backfilled and the gravity pipeline
installed. '

•Temporary Storage Requirement!. Borth Ditch/Parking Lot
Area—Alternative 1 would not require axy temporary storage
of solids before disposal.

Water Treatment. Croundwater removed from the areas to be
excavated nay need to be treated before it can be discharged
back into the environment. The water treatment process
would be the same used in Slip Ho. 3—• Alternative 2B. The
groundwater would be pumped directly to a 200-gpm package
water treatment plant for treatment and discharge to Lake
Michigan or to a sanitary sewer. The treatment plant would
be used for about 7 sionths.

Pperation, Maintenance, and Monitoring Retirements of the
Completed Remedy. In North Ditch/Parking Lot Area—Alter-
native 1, the proposed action removes the PCBs from the
project site and disposes of them in a licensed cheaical
waste landfill. Therefore, there are no onsite operation,
suintenance, or nonitoring requirements after completing the
proposed remedy.

Offsite Disposal Keeds, Permit Requirements, and Transporta-
tion Plans.These items would be the same as for Slip No. 3—
Alternative 2B, except that approximately 175,100 yd1 of
PCB-contaminated solids would require disposal. In addition,
• permit to operate construction equipment under the existing
powerline would be required.

Major Equipment. Major construction equipment and utilities
required for North Ditch/Parking Lot Area—Alternative 1
includet

driver

• lackhoe

• Front end loader

• Dump tracks

• Construction dewatering equipment

• Slurry trench excavator

• Slurry nixing equipment
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• Water treatment plant (see Water Treatment,
earlier in this ••ction)

• Electrical lighting

• Water service for contractor'* temporary facilities

Special Engineering Consideration?. For Worth'Ditch/
Purging Lot Area—Alternative 1 the following special engi-
neering considerations are presented.

Engineering considerations concerning construction dewatering
(grcundwater) include:

• *ate and duration of well point pumping before
satisfactory aoisture content in soils is obtained

• • Engineering considerations concerning excavation include:

• Type of structural vails for excavation

, • • Possible contamination behind sheet piles adjacent
to the Worth Ditch

r

; • Controlling volatilization
• -•

Engineering considerations concerning the water treatment
'• ' process include:

• Determining the cost-effectiveness of replacing
; activated carbon with Klensorb for soluble PCB re-1 s&oval if the activated carbon should become blinded
' by the oily nature of K3s

• Water quality requirements for discharging to the
laJce or to a sanitary sewer

Engineering considerations concerning disposal of the PCB*
contaminated toils include:

• Ensuring that the soils have a nonflowable consis-
tency

• Insuring that sx>istnre or solids do not escape
during transport and disposal of the toils

• Controlling volatilization
Keliabilitv. Worth Ditch/Parking Lot Area—Alternative 1
would remove PCB-contaminated soli'ds with concentrations
greater than 50 ppo from the Worth Ditch/Parking Lot area.
The alternative includes groundwater dewatering and treat-
Kent, and toil excavation and disposal in a licensed chemical
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vast* landfill. This alternative is effective in abating
further PCS contamination of the Waukegan area and Lake Michi-
gan. North Ditch/Parking Lot Area—Alternative 1 is con-
sidered reliable.

Costs. The Order-of-Kagnitude cost estimates for Worth
Ditch/Parking Lot Area—Alternative 1 are presented !in
Tables 5-9 and 5-10, for the North Ditch area and Parking
Lot area, respectively. These estimates were developed as
described for Slip No. 3—Alternative 2B.

The mobilization? health and safety recruirenents; engineering,
legal, and administration; and contingency costs included in
Table 5-9 for North Ditch—Alternative 1 are the sane as
described for Slip No. 3—Alternative 2B. A description of
the major elements included in the remaining Table 5-9 line
items follows:

• General site preparation includes the costs to
remove and relocate the chain link fence and rail-
road tracks, remove and replace pavement, reroute
the 10-inch-diameter sanitary sewer, relocate the
propane tanks, underpin the elevated water tank,
and install new manholes for rerouting the sewer.

• Bypass Korth Ditch includes the costs to. install
the pipeline arcund the Crescent Ditch and Oval
Lagoon areas and through the east-west portion of
the North Ditch.

• Dewatering includes the costs to install and remove
veil points, pipes, and pumps for dewatering the
naterial; install slurry vails; and dispose of
contaminated material from the slurry vail excava-
tion.

• Water treatment plant and vater disposal includes
the costs to install and remove a 200-gpm vater
treatment plant and the costs for rental of the
vater treatment plant.

• Excavation and backfilling includes the costs to
excavate contaminated material and place the
material in trucks and the costs to btckfill exca-
vated areas with imported materials.

• Transportation and disposal includes the costs to
haul"the contaminated material to a licensed chemi-
cal vaste landfill.

The mobilization; health and safety requirements; engineering,
legal, and administration; and contingency costs included in
Table 5-10 for Parking Lot—Alternative 1 are the same as
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T«bi« 5-9

DETAILED COST ESTIMATE
•ORTU MTCH

ALTER.NATI7I I
ECCAVATE-DISPO! E

CMC HA2AXDODS VAST!' SITE
UAUXZCAK, ELLXHMS

13-SM28.0

D«icrl«:i3Tt

Mobiliiation

Health aad ••fit7 r*quirta«nts

C«ntr*l litt prp;Ar*rion

Ij-p&jt lorth Ditch

D«v*ttrtnj

Vattr tr««r»«n: pleat and water
dlapoaal

IxcaTaticm tad b«ckfillia|

TraajportatioQ and diapotal

En(i£»trtB|, Itftl, aad adbicia-
tratien

Subtotal

Contiagmcy

Total

Ctpital
'".Oitl

$ tiO.CKO

320.0^0

IOO.OCC

i.-'IO.OC-O

1.660.0C-0

170. OCO

310, OCO

2, 290, OCO

1.I60.0C-0

12.770.000

' 3.830,000

$16,600,000

Prtacat
Worth of
04K Costs

0

0

0

0

$ 20,000

20.000

0

0

10.000

50.000

20.000

$70,000

Present
Worth

$ 140,000

520.000

100.000

4.720.000

1,680.000

190.000

510,000

2.290.000

1,870,000

12.820,000

3,850,000

$16,670,000
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Tablt 5-10

DETAILED COST ESTIMATE
PAJUCIflC LOT

ALTERNATIVE 1
EICAVATE-DISfOSE

CMC HA2AW50US WASTE SITE
HAUTICAN, ILLI50LS

13-5KIS.O

Dticription

Kobilixaticm

•talth and safety raquirncats
*

Ccatral aitt prtparation

Dcvatirlas

Vatar trtataant plant and vatar
disposal

CxcaYatioc and backfilling

Transportation and disposal

In|ifittrin|, lagal. and admi&ls-
tration

Subtotal

Continftncy

Total

Capital
Coiti

$ 710.000

390,000

330,000

380,000

10,000

1.170,000

3,250,000

1,400.000

1,640,000

2/890,000

$12.330.000

Frasnt
Worth of
OfcH Costs

0

0

0

$ 10.000

10,000

0

0

10,000

30,000

10.000

$40.000

?rosint
Worth

$ 710,000

390,000

330,000

390,000

20,000

1,170,000

3,250,000

1,410,000

9.670,000

2,900,000

$12,370,000
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described for Slip No. 3—Alternative 2B. A description of
the major elements included in the regaining Table 5-10 lire
items follow*:

• Central site preparation includes the costs to
remove and replace pavement, reroute a-12-inch-
diaaeter high-pressure fas line, and relocate a
light pole. !

«

• Dewatering includes the costs to install and remove
veil points, pipes, and pvunps required for devsttr-
ing of the material; install slurry vails; and
dispose of the contaminated material free the

° slurry vail excavation.

• Water treatment and water disposal includes tha
costs for rental of the water treatment pl%nt.

" • Excavation aad backfilling Includes ths costs tc
.._ excavate the contaminated material and place it in

trucks and the costs to backfill the excavated
L-' • areas with imported materials.

i" • Transportation and disposal includes the costs to
- haul the contaminated material to a licensed

chemical vaste landfill.
. ^ Alternative 3; Excavate-Fix-Dispose

A bypass vould be constructed as described for North
."' Ditch/Parking Lot Area—Alternative 1 (Figure 5-5). The
7 excavation area vould be dewatered vithin a slurry vail, ard

the veil vater vould be treated as described for Sorth
______Ditch/Parking Lot Area—Alternative 1. i,oils vith greater

^ than 50 ppm PCBs vould be excavated vith a beckhoe or front
• • end loader and placed in trucks to be transported to the

batch plant. The soil vould then be fixed vith portland
cement, Locksorb, or another fixing â.-.t to hydrate the

. •-• excess vater. The fixed soil vould then be transported tc
the curing cells. The fixed solids vculd be cured until
they vere nonflowable. The fixe* solids vould be removed
from the curing cells by front end loaders for transport by
truck to an approved disposal site.

' Worth Ditch Bypass. The bypass vould be the sane as that
required for North Ditch/Parking Lot Area—Alternative 1.
The location of the proposed bypass is shown on Figure 5-5.

Curing Cells. The curing cells for this alternative vould
be the same as those re<juired for Slip Mo. J—Alternative 2E.
The assumed shape and location are shown on Figure 5-5.
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Temporary Storage Requirements. In North Ditch/Parking Lot
Area—Alternative 3, excavated solids that are too wet to be
transported to a licensed chemical waste landfill would
require fixation before disposal. Fixation is expected to
require 1 day of temporary storage for curing. : _

'Water Treatment. Water treatment requirements would be the
sane as those for North Ditch/Parking Lot Area—Alterna-
tive 1.

Operation, Maintenance, and Monitoring Eeguirenerts of the
Con-.p 1 eted Reroedy. These requirements are the same as those
"for* North Ditch/Parking Lot Area—Alternative 1.

Offsite Disposal Heeds, Permit Recruirenents, end Transporta-
tion Plans. These items would be the same as those for
North Ditch/Parking Lot Area—Alternative 1, except that .!
approximately 219,800 yd1 of fixed PCB-contajninated solids
would require disposal. _,

Major Ecuipment. Major construction equipment and utilities -J
required for North Ditch/Parking Lot Area—Alternative 3
would be the sane as those required for North Ditch/Parking ~
Lot Area—Alternative 1, except that a batch plant and electri- '
cal services for the batch plant would also be required.

Special Engineering Considerations. For North Ditch/Parking
Lot Area—Alternative 3, special engineering considerations
would be the same as those for North Ditch/Parking Lot Area—
Alternative 1, with the following additional engineering 7
considerations concerning fixation: •)

" • ' Moisture "cohtentef eolids to be jfi*jj__________

• Amount of fixing agent required

• Volume of fixing egent

• Volume of solids to be removed

• Possible interference of contaminants with the
fixing egent

• Time required for curing

• Cost-effectiveness of fixing with Portland cement,
Locksorb, and/or other fixing agent

Reliability. Berth Ditch/Parking Lot Area—Alternative 3
would remove PCB-containinated soil with concentrations
greater than 50 ppta from the North Ditch/Parking Lot erea.
The alternative includes groundwater dewatering and treat-
Bent, soil excavation, fixation of excess water in the soil,
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and solids disposal in a licensed chemical waste landfill.
This alternative would be effective in abating further PCB
contamination of the Waukegan area and Lake Michigan. Worth
Ditch/Parking Lot Area—Alternative 3 is considered
reliable.

Costs. The Order-of-Mag-nitude cost estimates for .North
Ditch/Parking Lot Area—Alternative 3 are presented in
Tables 5-11 and 5-12 for the North Ditch area and Parking
Lot area, respectively. These cost estimates were developed
as described for Slip Ho. 3—Alternative 23.

The major elements included in the Table 5-11 line items for
North Ditch—Alternative 3 are the same as described for
North Ditch—Alternative 1, except as noted below:

• Fixation includes the costs to mix the solids with
cement, haul fixed solids to the curing cells, and
remove the fixed solids from the curing cells.

• The description of the major elements Included in the
'•• • Table 5-12 line items for Parking Lot—Alternative 3 would

be the same as described for Parking Lot—Alternative 1,
'" except as follows:

• Fixation includes the costs to Mix the solids with
cement, haul fixed solids to the curing cells, and
remove fixed solids from the curing cells.

Alternative 4t Contain-Cap (Parking Lot Area Only)
? *

^ A slurry vail extending down into the underlying glacial
~ till would be constructed around the Parking Lot to control
.:, movement of contaminated siaterials (Figure 5-6). This alter-

native would control about 36 percent of all the PCBs cow
found in the North Ditch/Parking Lot area. The site would
be capped with a 3-ft compacted clay layer to seal in the

?"• contaminated soils and reduce infiltration of surface water.
_ .... . The area would be resurfaced for parking. This would raise

the elevation of the site by 3 to 4 ft. Groundwater monitor-
ing wells would be installed around the site for detection
of potential PCS migration.
Containment/Encapsulation. A slurry wall would be constructed
to completely encircle the contaminated area. The proposed

_ containment area is shown on Figure 5-6. The existing glacial
till beneath the site would be relied upon to act as a bottom
seal. An impervious cap of 3 ft of compacted clay covered
by asphaltic concrete would be used to cover the top of the

~~ containment area.
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Tablt 5-11

DETAILED COST ESTIXATX
WORTH DITCH

ALTERATIVE 3
ZlCAVATE-m-DIS?OSE

CMC HAZARDOUS WASTE SITE
WAUHGAN, ILLIUOIS

13-3M28.0

D«icription

Bobilitation

Health and aality r«quir««nta

&an*ral tlct prtparation

1^7 as* Forth Ditch

Dcvattrlns

Vattr crtamtnt plant and vattr
diipoaal

ZxcaTition «nd kactfillla|

Pixation

Tranjportation end dirpcial

Cn(ln«irln|, legal, and admlaii-
tration

fob total

Contlngtncy

Total

Capital
Coiti

f 1.520.000

140,000

100,000

4,720,000

1.66C.OCO

170,000

5*0, 000

5.110,000

2.160,000

2,990.000

20,^00,000

(.180.000

$26,780,000

Prtttnt
Worth of
04M Cotts

0

0

0

0

$ .0,000

10.000

0

0

0

10.000

30.000

10.000

$40,000

Frtttnt
Worth

$ 1.520.000

840,000

100,000

4,720,000

1.670.000
V

180.000

560,000

S.UO.OOO

2.860.000

3,000,000

20. (30, 000

(, 190,000

$26,820.000
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Tabla 5*12

DETAILED COST ESTIMATE
FAMIHC LOT

ALTERNATIVE 3
ZICAVATE-m-DlSPOSE

CMC RAZAJOODS VAST! SITT
UAUXZGAN, ILLINOIS

13-5X28.0

i:

Description

Hoblllz.ttioc

Bcaltb and aaftty r*quirta«nts

Central »itc fr«pcr«Cioc

D«vattrln|

Vanr crtat^anc plane and vattr
dltpckal

Zzcaracioo and bctkfllll-if

Fixation

TranxportaciOQ ani diipo.ial

taginttrini, lt|«! , and 4dit1ni«-
zration

Subtotal

Contingancy

Total

Capital
Coiti

1 2.040.000

1.120.000

330,000

• MO. 000

10,000

1,280.000

11. §90,000

6,560,000

4,020,000

27.630,000

1.290.000

135,920,000

Fraamt
Worth of
OtM Cotta

0

0

0

$ 10,000

10,000

0

0

0

10,000

30,000

10.000

$40.000

Frtaanc
Worth

$ 2.040.000

1,120,000

330.000

390.000

20,000

1.280,000

11.890.000

6.560.000

4,030.000

27.660.000

8,300,000

$35.960.000
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Temporary Storage Requirement*. Parking Lot — Alternative 4
d~oes not* require temporary storage. It does, however, require
long-term, onsite storage.

Operation, Maintenance, and Monitoring Requirement! of the
(forr.p 1 e t e d Remedy . In Parking Lot — Alternative 4, PCBs -would
fee contained on'site. Croundwater monitoring welli would be
required to determine whether PCBs were migrating from the
contaminant area. Should contaminant movement be detected,
an internal drainage system could be installed to maintain
internal water levels lower than external water levels so
that any leakage is into the containment area. The area
would be capped and returned to its original use as a parking
lot, which would need to b« properly maintained in order to
continue to be an impermeable barrier to surface water.

Off site Disposal Needs , Permit Requirements , and Transporta-
t ion Plans. Por Parking Lot — Alternative 4, no PCB-con-
tajninated solids would require offsite disposal. DSEPA
waivers in accordance with 40 CFR 761 under TSCA would be
required to leave the PCBs onsite. About 105,000 yd1 of
•oil containing about 277,700 Ib of PCBs would be contained
in-place on the site at the eastern and of the Parking Lot
area.

Major Ecruicinent. Major construction equipment and utilities
required for Parking Lot Axe a — Alternative 4 include:

• Backhoe

• Front and loadtr
• Dump trucks

• Slurry trench excavator

• Slurry mixing equipment

• Bulldozer

• Compactor

• Paving equipment

• Zlectrical lighting

• Water service for contractor's temporary facilities

Special Engineering Considerations. For Parking Lot— Alterna-
tive 4 , special engineering considerations concerning contain-
ment and capping of the Parking Lot area include:
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• Depth and construction technicjues for the slurry
wall to ensure its integrity

*

• The tfftcti of PCBs on »lurry walls
• Selection of cap material* and determination of

correct placement method* !

• Design of asphaltic concrete pavement for prolonged
service as a membrane

Reliability. Parking Lot—Alttrnativt 4 vould not dispose
of PCB-contaninated soil cffsite but would contain and c»p
the Parking Lot area. Thert ic no data or long-tern reliabil-
ity of this alternative. The shoreline of Lake Michigan is
changing and Bay encroach upon the containment area. Ground-
water fluctuations may cause drying ar.d c^ackinc of the slurry
walls or the clay cap. Freezing ar.d thawing action Bay also
cause deterioration of the slurry walls ar.4 cap. The underly-
ing glacial till Bay have cracks, fissurr.*, or pockets of
acre permeable material through which ?C2s could migrate.
The containment area Bust be monitored to permit ongoing
•valuation of the effectiveness and integrity of the slurry
vails and clay cap. The reliability of the containment can
be enhanced with development of additional desic-n details:

• Freeze-thaw problems could be reiuced by terminating
the slurry and cap wall below th* froftline.

• Use of a flexible membrane for the cap could be
considered for core freedon in vita grading.

• Should contaminant movement be detected, an internal
drainage system could be installed to maintain inter-
nal water levels lower than external levels so that
any leakage would be into the containment araa.

Consideration of that- types of details taring design would
make this alternative effective in abating further PCB con-
tamination in the Waukecin area and Lake Michigan. Parking
Lot—Alternative 4 is considered reliable.

Costs. The Order-of-Kagnitude cost estimate for Parking
Lot—Alternative 4 is presented in Table 5-13. This cost
•stimate was developed as described for Slip No. 3—Alterna-
tive 2£.

The mobilization; health and safety requirements; engineering,
legal, and administration; and contingency costs included in
Table 5-13 for Parking Lot—Alternative 4 are the saae as
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Tablt 5-13

COST ISTIKATI
PAJUUHC LOT

AimNAlIVI 4
COFTAU-CA?

CMC HAZAMXDUS WASTI SITI

13-5H28.0

Capital
Dttcrlption Coin

Mobilization 9

••alth and taftry r«quir«»«nti

Central tita priparatiem

Slurry wall

Cap and rtgradt

laiurfact parking lot

Monitories (wtlli)

Iminttring, lafal, «nd admiala-
tratioti

Subtotal

Contifi|«ncy

- - 1

160,000

Ki.OOO

110,000

750,000

500,000

230,000

30,000

320,000

2,1*0.000

§60,000

! 2. ISO. 000

Prticnt
Vorth of
04M Cotti

0

0

0

0

0

0

9240.000

40,000

280,000

to, ooo
9360,000

Prtttnc
Berth

9 160.000

>0,000

110,000

750.000

500,000

230,000

270.000

360,000

2,470,000

740.000

9 3,210.000
Total
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described for Slip No. 3~Altemative 2B. A description of
the major element! Included in the remaining Table 5-13 line
itens follow*i

• General site preparation includes the .costs to
remove and replace pavement, reroute a 12-inch-
diameter high-pressure fas line, and relocate a
light pole. '-

• Slurry vail includes the costs to install a soil-
bentonite slurry vail.

• Cap and regrade includes the costs to provide and
install the filter fabric, drainage system, and
clay cap.

'- • Resurface parking lot includes the costs to pave
the containment area.

r • Monitoring (wells) includes the costs for inrrali-
' ' ing and monitoring groundwater monitoring wells.
«

Alternative 4A; Excavate-Contain-Cap (Korth Pitch Area Only)

' A bypass would b« constructed to divert surface water flow
around the highly contaminated areas of the Crescent Ditch
and Oval Lagoon (Figure 3-7). The bypass vould fall directly

- into Lake Michigan. The Korth Ditch soils vould be devaterei
using veil points and pumps. Well vater vould be routed tc
an onsita vater treatment plant for suspended solids and PC£
removal (to 1 ppb PCBs), then discharged to the lake or to a

\ sanitary sewer.
A slurry vail extending down into the underlying glacial
till vould than be constructed around the Crescant Ditch and
Oval Lagoon to control movement of contaminated materials.
The excavated PCS-contaminated soils from the Uc-rth Ditch

•' and about 3> ft of PCB-contaminatad soil iron tht Crescent
•- Ditch area vould be placed and compacted is the Oval Lagoon

area. Alternative 4A vould control about €4 percent of all
the PCBs now found in the Borth Ditch/Parking Lot area. The
sits vould b* capped vith a 3-ft compacted clay layer to
seal in the contaminated soils and reduce infiltration of
surface vatar. The area vould b« resurfaced for parking.

' This vould raise the elevation of the Oval Lagoon area by 20
to 25 ft. Groundwater j&onitoring veils vould be installed
around the site for detection of potential PCS migration.

Korth Ditch Bypass. A gravity pipeline bypass vould be con-
- structed to divert surface vatar flow around the highly con-

taminated areas, the Crescent Ditch and Oval Lagoon. The
location of the proposed byptss is shown on Figure 5-7. This
bypass vould collect drainage from the 36-inch-diameter stora
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drain (that flows north at the vest edge of CMC's property),
from OMC plant zoof drains, and from regraded areas north
and south of the Crescent Ditch. The bypass would discharge
to Lake Michigan. It would be constructed south of the sheet
piling just north of the east-west portion of the Worth Ditch.
The Parking Lot area would be regraded to divert surface
vater flow to catch basins.

An area of PCB-contaminated soil approximately 15 ft deep by
25 ft wide from the North Ditch would be excavated and dis-
posed of in the Oval Lagoon area. Before excavation, the
existing sheet piling (along the north side of the North
Ditch) would b« fitted with extensions and driven an esti-
mated 5 to 8 ft, penetrating into the confining clay layer.
Additional sheet piling would be driven on the south side of
the Forth Ditch. The area would then be dewatered. After
excavation, the area would be backfilled and the gravity
pipeline installed.

Containment/Encapsulation. A slurry wall would be constructed
to completely encircle the contaminated area. The proposed
containment area is shown on Figure 5-7. The existing glacial
till beneath the site would be relied upon to set as a bottom
seal. An impervious cap of 3 ft of compacted clay covered
by asphaltic concrete would be used to cover the top of the
containment area.

Temporary Storage Requirements. Borth Ditch—Alternative-4A
does not require temporary storage. It does, however, require
long-term, onsite storage.

Water Treatment. Groundwater removed from the areas to b«
•xcavated may need to be treated before it can be discharged
back into the environment. The water treatment process would
be the same used in Slip Mo. 3—Alternative ?B. The ground-
water vould be pumped directly to a 200-gpm package water
treatment plant for treatment, snd discharged to Lake Michigan
or to a sanitary sewer. The treatment plant vould be used
for about 2 s»nths.

Operation, Maintenancej and Monitoring Keguirenents of the
Cprnp 1 e_ted Kernedy. In North Ditch—Alternative 4A, PCBs
vould be contained onsite. Groundwater monitoring veils
vould b« required to determine whether PCBs were migrating
from the containment area.. Should contaminant movement be
detected, an internal drainage system could be installed to
maintain internal vater levels lower than external water
levels so that any leakage is into the containment area.
The area vould ba capped. The cap vould need to be properly
maintained in order to continue to be an impermeable barrier
to surface vatar.
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Offsite Disposal Keedt. Permit Keoulreroents> and Trantpprta-
yion Plans. For Horth Ditch--Alternative 4A, BO PCB-con-
tajainated solids would require offsite disposal. OSEPA waivers
in accordance with 40 CFR 761 under TSCA would be required to
l«avt the PCBs onsite. About 70,800 yd* of soil containing
about 495,500 Ib of PCBs would be contained in-plac.a on the
•it*. :

k

Major Equipment. Major construction »quipnient and utilities
required for North Ditch—Alternative 4A include:

• Pile driver

• BacJchoe

• Front «nd loader

• Pump trucks

• Construction dewatering equipment

• Slurry trench excavator

• Slurry mixing equipment

• lulldoxer

• Compactor

• Paving equipment

• Ilectxical lighting

• Mater service for contractor's temporary facilities

Special tngincering Considerations. For Worth Ditch—Xlter-
native 4A, the following special engineering considerations
are presented.

Engineering considerations concerning construction dewatering
(grcundwater) include:

• Hate and duration of veil point puaping before
satisfactory aoisture content in soils is obtained

Engineering considerations concerning excavation include:

e> Ppssible contamination behind sheet piles adjacent
to the Worth Ditch

Engineering considerations concerning the water treatment
process include:
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• Determining the cost-effectiveness of replacing
activated carbon vith Klensorb for soluble ?Cfi re-
moval if the activated carbon should become blinded
by the oily nature of PCBs

• Water quality requirements for discharging to the -,
lake or to a sanitary sewer >

Engineering considerations concerning containment and capping
of the North Ditch area include:

• Depth and construction techniques for the slurry
wall to ensure its integrity

• The affects of PCS* on slurry walls

• Selection of cap materials and determination of ' ;i
correct placement methods L.i

• Design of asphaltic concrete pavement for prolonged r-.
service as a membrane j

Reliability. Forth Ditch—Alternative 4A would not dispose
of PCB-ccntaminated soil offsite but would contain and cap
the Crescent Ditch and Oval Lagoon area. There is no data —'
"on lonq-term relitbility of this alternative. The shoreline
of Lake Michigan is changing and may encroach upon the con- ~;
tainment area. Groundvaver fluctuations may cause drying
and cracking of the slurry walls or the clay cap. Freezing
and thawing action may also cause deterioration of the slurry ' __,
walls and cap. The underlying glacial till may have cracks, ,
fissures, or pockets of more permeable material through which —'
PCBs could migrate. The containment area must b« monitored
to permit ongoing evaluation of the effectiveness and inte-
grity of the slurry walls and clay cap. The reliability of
the containment can be enhanced with development of addi-
tional design details:

• Freeze-thaw problems could be reduced by ter-
minating the slurry and cap wall below the
frostline.

• Use of a flexible membrane for the cap could be
considered for more freedom in site grading.

• Should contaminant movement be detected, an inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels
•o that any leaXage would be into the containment
area.

Consideration of these types of details during design would
make this alternative effective in abating further PCB
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contamination of the Waukegan art* and Lake Michigan. North
Ditch—Alternative 4A is considered reliable.

Costs. The Order-of-Magnitude cost estimate for Horth Ditch—
Alternative 4A is presented in Table 5-14. Thii cost estimate
was developed as describee* for Slip No. 3—Alternative 2B.

The mobilization; health and safety requirements;! engineering,
legal, and administration; and contingency cost* Included in
Table 5-14 for North Ditch—Alternative 4A are the same as
described for Slip No. 3—Alternative 2B. A description of
the major elements included In the remaining Table 5-14 line
items follows:

• Gener&l site preparation includes the costs to
remove and relocate the chain link fence and rail-

'- road tracks, move and replace pavement, reroute
• the lO-inch-iiaxeter sanitary sewer, relocate pro-

j-ene t&r.ks, enOrpin .the elevated water tanJc, and
install new jnar.holes for rerouting the sever.

'-• • Bypass includes the costs to install the pipeline
around the Crescent Ditch and Oval Lagoon areas

!" axnd through the east-west portion of the North
Ditch.

• Slurry wall includes the costs to install *
•oil-bentonite a lurry vail.

• Cap and grade includes the costs to provide and
<" install the filter f/±>ric, drainage system, and
|_ clay cap; to excavate material frost the Crescent

Ditch area; and to place excavated material in the
Oval Lagoon area.

• Resurface includes the costs to pave the contain-
ment area.

'. ... • Monitoring (wells) includes the costs for install-
ing and no.iitor.Lng the groundwater monitoring wells.

Alternative 4B; txcavate-Contain Part of t-W Portion of the
North Ditch-Cap (North Ditch Area Only)

' A bypass would be constructed to divert surface water flow
around the highly contaminated areas of the Crescent Ditch
and Oval Lagoon (Figure 5-7). The bypass would fall direct-
ly into LaJte Michigan. The North Ditch soils would be dewa-
tered using well points and pumps. Well water would be routed

~ to an onsite water treatment plant for suspended solids and
KB removal (to 1 ppb PCBs), then discharged to the lake or
to a sanitary sewer.
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Tabla 5-14

DETAILED COST ESTIMATE
HORTB DITCH

ALTERNATIVE 4A
EX CA7AIE-CONT ACT-CAP

CMC RA2ARDOUS WASTE SITE
BAUKEGAN, ILLIHOIS

13-5M28.0

Description

Mobilisation

laaltb end safety requireaeats

Central ait« preparation
*

Bypass

Slurry Wall

Cap and Crada

!• surface

Honltoring (walls)

Ia|l_aeerin|. lef.il, end
•daiolatratloa

Subtotal

Ccntln|«nc7

Capital
Costs

S 480.000

260.000

110.000

3.510,000

410,000

410.000

100.000

20,000

§30,000

$ 6.430.000

1,130,000

Praaant
Worth of
04M Costa

0

0

0

0

0

0

0

$240.000

40,000

MO. 000

80,000

Prticat
Worth

I 480,000

260,000

110,000

3,510,000

610.000

410,000

100,000

260,000

§70,000

4,710.000

2,010,000

Total I 1,360.000 1360.000 $ 1,720,000
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A Blurry wall extending down into the underlying glacial till
would than be constructed around the Crescent Ditch and Oval
Lagoon to control sjoveoent of contaminated siaterials. Th*
•xcavated PCB-contaminated soils from the North Ditch and
about 3 ft of PCs-contaminated soil from the Crescent Ditch
arta would be plsced and compacted in the Oval Lagoor. araa.
This alternative would not address approximately If,500 yd*
of soil containing 3,400 Ib of PCBs with concentrators betveen
50 and 5,000 ppm in the cast-vest portion of the North Ditch.
Alternative 4B, however, would control about €4 percent of
all the PCBs BOW found in the North Ditch/Parking Lot area.
The aite would be capped with a 3-ft compected clay Icyer tc>
aeal in the contaminated soils and reduce infiltration of
surface water. The area would be resurfaced for parking.
This would raise the elevation of the Oval Lagoon area by
about 10 ft. Croundwater sionitoring wells would be installed
around the site for detection of potential PCS migration.

North Ditch Bypass. A gravity pipeline bypass would b-i con-
structed to divert surface water flew around the highly con-
taminated areas, the Crescent Ditch and Oval Lagoon. The
location of the proposed bypass i* shown on Figure 5-7.
This bypass would collect drainage from the 36-inch-diameter
storm drain (that flows north at the west e>dge of CMC's
property), from CMC plant roof drains, and from regradad
areas north and south of the Crescent Ditch. The bypass
vould discharge to Lake Michigan. It would be constructed
south of the sheet piling just north of the east-west por-
•tion of the North Ditch. The Parkin; Lot area vould i-e re-
graded to divert surface water flow tc catch basins.

An area of PCB-contaminated soil approximately 10 ft d»ep by
7 ft wide would be excavated from the North Ditch and disposed
of in the Oval Lagoon area. The area would be dewatered.
After excavation, the area would be backfilled and th-i gravity
pipeline installed.

Containment/Encapsulation. A slurrv wtll would be constructed
to completely encircle the contaminated area. The proposed con-
tainment area is shown on Figure 5-7. The existing glicial till
beneath the site would be relied upon to act as a bottom seal.
An impervious cap of 3 ft of compacted clay covered by asphnltic
concrete would be used to cover the top of the containment area
and the east-west portion of the Horth Ditch (bypass araa).

Temporary Storage Requirements. North Ditch—Alternative 4B
does not require temporary storage. It does, however, require
long-term, onsite storage.

Water Treatment. Croundwater removed--from the areas to be
•xcavated may need to be treated before it can b« discharged
back into the environment. The water treatment process vould
be the same used in Slip No. 3~Alternative 21. The groundwater

>D4S2.001 5-59



would be pumped dirtctly to a 200-gpm package water treatment
plant for treatment, and discharged to Lake Michigan or to a
sanitary sewer. The treatment plant would be used for about
2 months.

Operation, Maintenance, and Monitoring Requirement* of the
'Completed Renedy. In Worth Ditch—Alternative 4B, PCBs
would be contained onsite. Groundwater monitoring wells
would be required to determine whether PCls were migrating
from the containment area. Should contaminant aovtnent be
detected, an internal drainage system could be installed to
maintain internal water levels lower than external water
levels so that any leakage is into the containment area.
The area would be capped. The cap would need to be properly
maintained in order to continue to be an impermeable barrier
to surface water.

Offsite Disposal Keeds, Permit Requirements, and Transporta-
tion PlanarFor North Ditch—Alternative 4B, no PCB-con-
taainated solids would require offsite disposal. CSZPA
waivers in accordance with 40 CFR 761 under TSCA would be
required to leave the PCBs onsite. About 51,400 yd1 of soil
containing about 492,100 Ib of PCBs would be contained
in-place on the site.

Major Equipment. Major construction equipment and utilities
required for North Ditch—Alternative 4B include:

• Pile driver S

• Backhoe

• Front end loader

• Dump trucks

• Construction dewatering equipment

• Slurry trench excavator
• Slurry mixing equipment

• Bulldozer

• Compactor

• Paving equipment —
• Electrical lighting
• Water service for contractor's temporary facilities
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Special Engineering Coniid^rations . For Horth Ditch —
Alternative 4B, the followim; special engineering considera-
tions are presented.

Engineering considerations concerning construction deva-
tering (groundwater) include:

• Kate and duration of veil point pumping: before
satisfactory sioisture content in soils is obtained

Engineering considerations concerning excavation include:

• Possible contamination behind sheet piles adjacent
to the Worth Ditch

Engineering considerations concerning the vater treatment
process include:

• Determining the cost-effectiveness of replacing
activated carbon vith Klensorb for soluble PCS re-
nova 1 if the activated carbon should become blinded
by the oily nature of

• Water quality requirements for discharging to the
lake or to a sanitary sewer

Engineering considerations concerning containment and cap-
ping of the North Ditch area include:

• Depth and construction techniques for the xs lurry
vail to ensure its integrity

• The effects of PCBs on flurry vails
• Selection of cap suterials and determination of

correct placement Methods
• Design of asphaltic concrete pavement for pro-

longed service as a membrane

Kcliability. Worth Ditch — Alternative 4B vould not dispose
of PCB-contaminated soil offsite but vould contain and cap
the Crescent Ditch and Oval -Lagoon area. There is no data
on long-term reliability of this alternative. The shoreline
of Lake Michigan is changing and nay encroach upon the con-
tainment area. Groundwater fluctuations nay cause drying
and cracking of the slurry vails or the clay cap. Freezing
and thawing action may also cause deterioration of the slurry
vails and cap. The underlying glacial till suy have cracks,
fissures, or pockets of store permeable material through which
>Cls could s^. grate. The containment area srust be stonitored
to permit ongoing evaluation of the effectiveness and inte-
grity of the slurry vails and clay cap. The reliability of
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the containment can be enhanced with development of addi-
tional design detaili:

• Freeze-thaw problems could be reduced by tenainat-
ing the slurry and cap wall below the frostline.

• U»e of a flexible membrane for the cap could be
considered for store freedom in site grading.

• Should contaminant movement be detected, an inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels
•o that any leakage would be into the containment
area.

Consideration of these types of details during design would
make this alternative affective in abating further PCS con-
taaination of the Waukegan area and Lake Michigan. North
Ditch—Alternative 4B is considered reliable.

Costs. The Order-of-Magnitude cost estimate for North Ditch—
Alternative 4B is presented in Table 5-15. This cost estimate
was developed as described for Slip Ho. 3--Altemative 2B.

The mobilization; bealtn and safety requirements; engine-
ering, legal, and administration; and contingency costs in-
cluded in Table 5-15 for North Ditch—Alternative 4B are the
sane as described for Slip No. 3—Alternative 2B. A de-
scription of the major elements included in the remaining
Table 5-15 line items follows:

• General site preparation includes the costs to
remove and relocate the chain link fence and rail-
road tracks, remove and replace pavenent, reroute
the 10-inch-dianeter sanitary sewer, -relocate pro-
pane tanks, underpin the elevated water tank, and
install new manholes for rerouting the sewer.

• Bypass includes the costs to install the pipeline
around the Crescent Ditch and Oval Lagoon areas
and through the east-west portion of the North
Ditch.

• Slurry wall includes the costs to install a
•oil-bentonite slurry vail.

• Cap and grade includes the costs to provide and
install the filter fabric, drainage systaa, and
clay cap; to excavate material from the Crescent
Ditch area) and to place excavated material in the
Oval Lagoon area.
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T.blt 5-15

DETAXIZD COST ESTttATI
»ORTH DITCH

ALTERNATIVE 4B
EXCAVATZ-COHTAIN-CAP

CHC IAZAADOUS WASTI SITI
WAUKZGAN, ILLINOIS

13-5M28.0

Inscription

Kobillration

•tilth aad taftcy r«qoir«atat*

£ta»ral titt prtpantica

•ypass

Slurry Wall

Cap and Craca

Itsurfaca

tonirorlai Or.ll.)

Sabtotal

Coatlngtncy

Total

Capital
Costs

$ 220,000

120,000

110.000

1.050,000

(10,000

900.000

100,000

20,000

430,000

$ 2.160.000

' •90,000

$ 3,850,000

Prastat
Worth of
04X Costs

0

0

0

0

0

0

0

1240.000

40,000

280.000

10,000

1360,000

Prastat
Worth

$ 220.000

120.000

110.000

1.050.000

(10.000

300,000

100.000

260,000

470,000

3.240,000

170,000

1 4,210,000
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• Resurface includes the costs to pave the contain-
ment area.

• Monitoring (wells) includes the costs for install-
ing and monitoring the groundwater monitorin-g
wells. ;

Subalternative I: Select Excavation

This Subalternative would be used only in conjunction with
Alternatives 4A or 4B. "Hot spots" would be removed from
the Crescent Ditch/Oval Lagoon area and disposed of offsite.
•Hot spots" consiit of 5,500 yd* of scils with PCS concentra-
tions in excess of 10,000 ppm. Subalternative I would remove
and dispose of offsite 57 percent of all the PCBs now found
in the North Ditch/Parking Lot arta (440,500 Ib of PCBs) .
These soils would be excavated and then loaded into trucks
for transportation to an approved disposal site.

Offsite Disposal Feeds, Permit Requirements, and Transporta-
tion Plans. These items would be^the sar.e as for Slip No. J--
Alternative 2B, except that about 5,500 yd* of PCB-contaminated
solids would require disposal. For Alternative 4A in conjunc-
tion with Subalternative I, about 65,300 yd1 of soil
containing 55,000 Ib of PCBs would be contained in-place in
the containment arua. For Alternative 4B, about 45,900 yd1
of sediaent containing 51,600 Ib of PCBs would be contained
in-place in the containment area. A permit to operate con-
struction equipment under the existing power line would be
required.

Special Engineering Considerations. The following special
engineering considerations are presented.

Engineering considerations concerning disposal of the PCB-
contaminated soils include:

• Ensuring that the soils have a nonflowable consis-
tency

• Ensuring that moisture or solids do not escape
during transport and disposal of the soils

• Controlling volatilization

Keliabilitv. Rorth Ditch—Subalternative I would remove and
'dispose of PCB-contaminated soils with concentrations greater
than 10,000 ppm from the Crescent/Ditch Oval Lagoon area.
Subalternative I includes excavation and then disposal in a '
licensed chemical waste landfill. This Subalternative would
be effective in abating further PCS contamination of the
Waukegan area and Lake Michigan. Subalternative Z is con-
sidered reliable.
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Costs. The Order-of-Kag-nitude cost «stimate for Worth Ditch—
Subalternative Z it presented in Table 5-16. Thii cost «sti-
mate was developed as described for Slip No. 5—-Alternative 2B,

The sjobilization; health'and safety requirements; «ngineering,
legal, and administration; and contingency coiti Included in
Table 5-16 for North Ditch—Subalterijetiva I arc the saae as
described for Slip No. 3— Alternative 2B. The description
of the major elements included in the r«rnaining Table 5-16
line items follows:

• Excavation includes the costs to excavate the 'hot
•pots" in Crescent Ditch and Oval Lagoon.

• Transportation and dirposal inclides the costs to
haul the ccntanintttc material to an approved haz-
ardous waste landfill.
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Tablt 5-16

DETAILE) COST tSTDOTI
*0m DITCH

lUBALTHWAJIVI I
SELECT EXCAVATION

CMC RA2ARDODS WASTE SITE
HAUXICAS, niDiois

13-3M28.0

Description

Mobilisation

Health and safety requirements

Excavation

Transportation and disposal

Engineering, legal, and
administration

Subtotal

Contingency

Capital
Cotti

f 40,000

20,000

150,000

280,000

80,000

370,000

170,000

Worth of
OtM Cotti

0

0

0

0

0

0

0

Promt
Worth

$ 40,000

20,000

150.000

280,000

80.000

570,000

170,000

Total 740,000 740,000
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• • Section 6
• • DETAILED EVALUATION-- ENVIROHHENTAL ASPECTS

This section discusses the potential environmental- impacts
of tht alternatives retained in Section 4. The engineering
ar.d cost aspects of these alternatives are discussed in Sec-
tion 5.

This section is divided into three Bain part*. The first
pr.rt is a description of the affected environment of the
Waukegan Earbor vicinity. This description is a synopsis of
an unpublished envirormental assessment prepared by WAPORA,
Inc., under contract to DSEPA Region V (048).

The second part discusses the impacts of no action. It
describes contamination levels that would remain for each of
the four »ubar*c.R under consideration: Slip Mo. 3, the Dpper
Barber, the Nor-.T Ditirh area (North Ditch, Crescent Ditch,
ar.d Oval Laoocn) , and the Parking Lot area. It then sum-
0-Mizes the impacts of PCS contamination on fish, animals,
public haalth and safety, and socioeconomics.

The third part is an evaluation of e-ach remedial action alter
native. It includes impacts and siitigation measures; the
duration of cleanup activities; an evaluation of the reli-
ability of cleanup techniques; and p»rmit requirements.

PAST 1: AFFECTED

The affected environment consists of the natural and manmade
resources of the Wauktgan Earbor area. For the purposes of
this discussion. Wauke-gan Harbor is broadly defined as the
area encompassing both Waukegan Harbor and the nearshore
zone of Lake Michigan along northern Illinois. The follow-
ing discussion is a synopsis of an unpublished environmental
assessment prtptred by WAPORA, Inc.* under contract to DSEPA
Region V (&4B).

CLIHATE

The climate of ttaukegin is predominantly continental and is
similar to that of Chicago. However, the presence of the
Creat Lakes, especially Lake Michigan, has a ̂ derating effect
on climatic conditions. In 1980, the average summer tempera-
ture was 72.2'F and the average winter temperature was 24.3*F.

Although precipitation in the project area is produced pri-
marily by warm moist air masses that pass over tht Culf of
Mexico, Lake Michigan often is the source of s*oisture for
heavy winter snowfalls. - Thunderstorms which occur in the
iwT.-.ir usually are heavy and variable.
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The predominant winds are from the west-northwest and are
stronger along th* lakefront. Hind speeds in Chicago in
1980 averaged 9.9 mph. Average wind speads were higher in
the winter months (10.7 mph) than in the summer aonths
(1.0 mph). :

HOISE

Several industries are located in the harbor area, and noise
generated by industrial operations can be expected near and
around the harbor. The siajority of this noise can be at-
tributed to transportation-related activities (truck hauling,
barge traffic, and railroads). The strict enforcement of
the 5-knot speed limit in the harbor is effective in reducing
noise levels attributable to barge traffic. It also minimizes
noise generated by recreational boats. Some railroad noise
can also be expected from the two lines that run along the
western border of the harbor.

TOPOGRAPHY

Lake County is located in the Wheat on Morainal part of the
Great Lakes section of the Central Lowland province. A narrow
strip of land approximately 2.0 to 3.0 miles wide along the
eastern edge of the county, in which much of the City of
Vaukegan is located, drains into Lake Michigan. The majority
of the remaining land area drains into the Des flaines River
or into the Fox River in the western part of the county.

The elevations in the project area are less than 600 ft National
Geodetic Vertical Datum (HGVD), and the entire harbor area
east of Pershing Road is slightly less than 590 ft RGVD.
The area immediately surrounding Waukegan Harbor is relatively
flat and has a slight slope to the east toward Lake Michigan.
The coastal water and harbor water are designated as within
Zone A2 of the flood hazard boundary sup prepared for the
City of Waukegan in 1976 by the Federal Insurance Adainistra-
tion of the U.S. Department of Bousing and Urban Development.
This designation indicates that there is a 2-ft elevation
difference between the land areas that would be affected by
the 10-year flood and the 100-year flood. The highest eleva-
tion reached during the 10-year flood is 582 ft KCVD, and
the highest elevation reached during the 100-year flood is
584 ft NGVD. The land immediately surrounding Waukegan Harbor
is within Zone C, a designation which indicates an area of
sd.ni.aial flooding (above the 100-year flood).

CZOLOCT

An examination of the geology of the shoreline in the vicin-
ity of the project area suggests that accretion rather than
erosion is occurring and that erosion of the shore and/or
the engineered facilities may not be a problem during the
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project period. Tht surficial sandy soils are underlain at
•hallow depths by clayey strata of great lateral extent.

SOILS

" . The antire Waukegan Barber area is made land. Thus, the
substrate material is probably a mixture of spoil, building
'rubble, and beach sand. Prior to filling, the area was a
combination of vet marsh soils and beach sands. Present
•oil characteristics are a function of manmade deposits and
naturally deposited beach sands.

OaOUNPWATER

The sand and gravel associated with glacial drift deposits
in the vicinity of Waukeg&r. and the Siluri.w dolomite on
which they are located comprise the •he.llow groundwater
•ystem. Rainfall provides loctl recharge to this system and
indirectly to deeper aquifert. la the Vauhegan area, the

-.. next important aquifer below the dolomite is the St. Peter
i Sandstone, the top of which is approximately 710 ft beneath
•' the surface. In this part of Lake County, large quantities

of good quality water occur mainly at considerabl* depths.

Sand and gravel deposits fora the main aquiferr in the
shallow glacial d**iv. The distribution oi these bodies is
•rratic and discontinuous, reflecting the nature of the
'glacial and periglacial water bodies in wLich they were
deposited. The glacial till deposits slept gently toward
Lake Michigan. A typical cross section of the b*ach ridge

j" complex that Bakes up the Waukegan there would »how shallow
•and and/or gravel aquifers approximately 10 to 35 ft thick
at depths to 75 or 100 ft. In the Waukegan area, these

,- aquifers are not exceptionally productive. The water of
: • Lake Michigan does not recharge the subsurface aquifers.

An investigation conducted for USEPA ir. 19~4 and 1980 indi-
~ • catad that the contamination ir. tht North l̂ tch and Parking

Lot area is contained in a water table aquifer composed of
•and and gravel. The water table aquifer is underlain by an
aquitard and is hydraulically connected with the water of

* Lake Michigan. Water movement in the aquifc-r is influenced
-• by water levels in Lake Michigan and by stormvater in the

Worth Ditch. The Worth Ditch drainage system is connected
to the lake. When the water leval in the ditch is relatively
low, groundwater moves toward the ditch in both a horizontal
and vertical (upward) direction. When water in the ditch is
relatively high, recharge to the aquifer occurs at shallow
•oil depths. At greater depths, water passes under the ditch
with a »low lakeward component of movement. Following any
rapid rises of the water level in the ditch associated with
•tormvater, the velocity of the lakeward groundwater flow
increases.
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In the general vicinity of Waukegan, vater from the Silurian
dolomite is rtporttd to contain hydrogen sulfide in quantities
sufficient to impair its quality for domestic use. The City
of Waukegan obtains its water supply from Lake Michigan*
thus, little demand is placed on the shallow groundwate.r of
the area. ' :

«

SURFACE WATER QUALITY

The water quality data of greatest interest are turbidity,
suspended salids, chemical oxygen demand (COD), biochemical
oxygen demand (BOD), and oil and grease because they reflect
spatial and temporal variations in the amount of suspended
organic material in the surface water. It is generally
acknowledged that PCBs have a high affinity for organic mate-
rials and absorb to them preferentially. Therefore, when
the parameters of interest are found ia high concentrations,
it can be inferred that there also are increased amounts of
PCBs associated with suspended autochthonous material.

Seasonal variations in turbidity are evident froa sampling
data obtained from studies on Lake Michigan by various agen-
cies. Sampling data for five DSGS sampling stations located
on the Illinois shore of Lake Michigan, collected during the
months of April to October from 1968 to 1976, indicate that
levels are high ia the spring, decrease during the summer
months, and increase gradually ia the autumn. Although the
data are variable among the five stations, the levels were
consistently lowest at the two Waukegan Beach stations.
Annual sampling done at three stations near Waukegan Harbor
by Industrial Bio-test Laboratories, Inc., resulted ia a
similar seasonal pattern. Limneties, Inc., sampled turbidity
near Waukegan Harbor on March 14, 1974, and on July 24-25,
1974. Turbidity levels ranged from 2 to 5 Jackson Turbidity
Dnits (JTU) ia July and from 57 to 59 JTU in March. The
higher springtime levels are thought to be due primarily to
the effects of spring runoff aad increased storm-related
movement of water and sediment. Spatial variations of
turbidity levels near Waukegan are also evident from the
data.
In 1971, seasonal variations of total suspended solids (TSS)
were evident at a sampling station located at the Commonwealth
Edison coal-fired generating station north of Waukegan Harbor.
Maximum levels measured were 120 mg/1 during the spring and
autumn months. Levels of TSS were highest during the spring
and-the autumn. The generating station intake is located in
* harbor immediately north of Waukegan Harbor) thus, it is ,
likely that variations ia TSS found there are representative
of the Waukegan Harbor area.
Dissolved oxygen (DO) conce'ntrations usually are near satura-
tion at all depths of Lake Michigan throughout the year,
except for harbors and certain inshore areas near Chicago.
In the Waukegan area, as elsewhere, minimum DO concentrations
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vert recorded during the summer and Jtaxioua concentrations
occurred in the winter. BOD and COD measurements are nade
to determine the potential effect of oxygen-demanding Kate-
rial on the aquatic environment. 'Although BODj often yaries
seasonally, this trend Is not reflected in the limited dat*.
available for the Waukegan area. The results of samples
taken at five stations along the western shore of Lake
Michigan during the months of April through October in 1978
and 1979 did cot indicate a seasonal trend in COD. Monthly
BOD; and COD values recorded over a 1-year period did not
indicate a seasonal pattern at three inshore stations bear
Waukegen.

Recreational and industrial activities art sujor sources of
oil and grease In surface waters. Levels of these substances
often are higher in harbor areas due to commercial or recrea-
tional navigation and the relatively restricted flow patterns.
Sampling for eil and grease was done at several starisj:.i
near the OS Steel plant south of Waukegan. The levels ae&-
sured generally were less than 1.0 ag/1 in March ar.d July
for the inshore stations. Offshort, the level at one station
reached a high of 9.0 »g/l. Two offshore stations located
between Waukegan and the DS Steel plant had concentrations
of 9.0 sig/1 and 2.5 ae/1, respectively.
The extensive recreational and commercial boating activities
in Waukegan Earbor are likely to result in periodic increases
in turbidity and other related pollutants wherever depths
average less than about 10 feet. Other pollutant sources to
take Michigan include permitted discharges for local industry
and for the Wsukegan sewage treatment plant. Heavy industrial
use of the lands surrounding Waukegan Harbor store than likely
results in seasonal high surface runoff-born* loads cf heavy
•etals and dust. The cumulative result of the surrounding
Industrial catting, racrestionsl boating activity, commercial
shipping, and lack of flow-through water movement is * highly
turbid harbor. The fact that periodic suintenanc* dr.edjinc
has been conducted In the harbor indicates considerable
sediment deposition front numerous sources.

TER*£STRIA1 BIOTA

The Waukegan Harbor area lits within the Lake Michigan Dur.es
Section of the northeastern Morainal Division of Illinois.
This is the s»ost recently glaciated area of the state, and
many rare species of plants are present in Illinois Beach
State Park,"approximately 2.5 stiles north of Waukegan harbor.
The natural communities present in the harbor area Include
those characteristic of and limited to the shore of Lake
Michigan (beach and foredune communities) and those charac-
teristic of disturbed areas (successional communities and
developed land).
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Vegetation .

The area to the east of tht project site is a public beach,
the major part of which is unvegetated, lake-deposited sand.
Tht predominant plants in tht beach area are sea rocket,
winged pigveed, and cocklebur. Sand-binding plants soch as
marram grass, common bugseed, and Canada wild rye help to
stabilize the dunes and provide substrates on which various
insects and spiders live. The more protected foredune areas
behind the strand contain species of plants auch as beach
wormwood, little bluestem grass, silverveed, bttrberry, and
trailing juniper. Cottonwoods, dogvoods, willows, and other
shrubs and trees are present at the western edge of the beach.
Successional communities have developed in the disturbed
area between the cottonwood-willow band and Seashore Road.
Large chunks of concrete and rocks have been piled at this
location. Rushes, blue vervain, wild bergaaot, and other
weedy species are present in most spots around and to the
west of these slabs.

Eoney locust trees have become established (possibly
planted) in the area immediately north of the concession
stand at the north end of the beach parking lot. Rushes
also are present in wet spots in this area. Squirrel-tail
grass and other weeds are common in disturbed sites around
the picnic shelter and the parking lot.

Silver staples, oaks, and conifers have been planted adjacent
to the North Beach Park parking lot. The southwestern^art
of the beach has a grass cover and contains weeping willows,
cottonwoods, and Scotch pines. Beach Park, located at the
west edge of the inlet, also has a grass understory and con-
tains cottonwoods and crabapples.

The areas on the western edge of the project site in the
vicinity of the railroad track contain weedy communities
typical of disturbed ground. There are thickets of willows,
cottonvoods, and wild grape in the moister sites west of the
tracks. Prairie cord grass, butterfly weed, black-eyed
susans, and other species typical of prairie communities are
present in this area.

A marsh community is located to the north of the project
site, adjacent to the cooling ponds on the property owned by
Commonwealth Edison. Some of the species of wildlife that
are present in the Waukegan Harbor area undoubtedly feed or
rest in this area also.» **"""

The center of the CMC vacant property contains spoil piles
covered with shrubby and weedy succtssional vegetation
similar to that described previously. Various species of
coniferous and deciduous trees have been planted on the
property for landscaping purposes.
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Animal*

Spiders, tiger beetles, antlions, grasshoppers, termites,
digger wasps, and various species of beetles and flies are
•Jie typical residents of the beach and foredune areas.' Few
epecies of vertebrate animals other than gulls and shorebirds
utilize these areas.

Amphibians and Reptiles

Amphibians and reptiles are not likely to be present in the
two parks, but Bay be present in the disturbed areas in the
vicinity of the site. Fowler'* toad may be associated with
the beach community, but no individuals of this species have
been observed in Illinois Beach State Park, and it is unlikely
that they are present in the harbor area. The American toad
and the eastern hognose snake probably are present in the
moist areas to the vest and north of North leach.

Mammals

Because mammals are no re mobile than amphibians and reptiles,
a few species may be present in the project area at tome
time Juring the year. However, the relative scarcity of
vegetntion and the amount of human activity in the vicinity
would tend to cause them to avoid the area except during the
early corning and evening. It i* likely that prairie deer
mice, eastern cottontails, and other small mammals are pres-
ent iii the Waukegan Harbor area, primarily along the northern
end of North Beach. Skunks, raccoons, and other predators
may visit the area periodically. Muskrats currently use
lodges in the marsh on the Commonwealth Edison property, but
these animals are not likely to enter the beach areas in the
vicinity of the harbor.
Birds

The shore of Lake Michigan serves as a natural migration
route and resting area for birds. Many species pass through
the Waukegan Earbor area during spring and autumn migration
periods and stop to rest on the beach at North Beach Park,
on the breakwaters, or in the calm water area between the
breakwaters. Other species, such as the black tern, come to
the harbor for the summer after breeding in inland areas.
Some species such as fulls also over-winter in the harbor
area. At least 152 species of birds have bean observed in
the vicinity of Waukegan Harbor. Twenty-seven of these are
fish-eating species, 10 of which reside in the harbor area
during the summer or the winter.
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A breeding colony of connon terns, which art classified at
endangered in Illinois, is present on the Commonwealth Edison _,
property immediately north of the harbor area. Approximately "I
40 adult black terns and 2 juveniles (a species also classi-
fied as endangered in Illinois) were observed during "a field

. visit by WXPORA personnel on July 19, 1981. The adult:terns ~
were roosting on the north breakwater at the entrance to the
harbor and presumably were feeding on fish from the harbor
•area. - _

The gulls in the harbor area generally use North Beach as a '•'-
day roost. They roost on the beach overnight and during the __
early morning, and then move out to the lake after people . ;
begin to arrive at the beach. : •

i •

Because of the nun-Jber of migrating species and the ease of ->
observation of the birds from the pier that extends for a 'M

y considerable distance into Lake Michigan, the harbor is a ~1 favorite observation area for local birdwatchers, especially
during the spring and autumn migration periods. Many species •
of shorebirds have been observed along the shoreline to the
north of the harbor, up to Illinois Beach State Park. North
Beach may be too disturbed to attract most of these species.

Of the three habitat types (marshes, shores, and open water)
'accessible to birds iu the Waukegan Harbor area, the open
water habitat of the harbor and Lake Michigan is by far the
most extensive. The species that utilize this habitat type,
tuch as ducks, mergansers, and gulls, have the largest popu-
lations.
Threatened or Endangered Species—Federal Classification

The bald eagle, classified as endangered by the U.S. Depart-
ment of the Interior, has been observed in the Vaukegan
Barber area during migration periods. No other species of

•f terrestrial biota currently listed as endangered or threat-
^ . aned is known to be present in the area at any time during

the year. .
Threatened or Endangered Species—State Classification

Fifteen species of birds and at least five species of plants
classified as endangered in Illinois are known or likely to
be present in the project area. Two species of birds and
one species of plant classified as threatened in Illinois
also have been observed in the Waukegan Earbor area.

Although the range of the spotted turtle may include some
parts of Illinois Beach State Park, and yellow-headed black- .
birds have been observed in the marsh to the east of the
Commonwealth Edison cooling ponds, neither species has been
observed in the Waukegan Earbor area. Both species are
classified as endangered in Illinois. Nineteen species of
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bird* have been included on the Hue Li«t of the National
Audubon Society for 1981. This is an early warning lilt of
•peciea that are determined to be declining, threatened, or
vulnerable on the baiis of nomination* from knowledgeable
observer* in all region*'of the United State*.

AQUATIC BIOTA, :

Kany researcher* have studied the chemical and biological
components of the aquatic habitats of harbor* located along
the shore* of Lake Michigan. Ho*t have reported that the
harbor* often were severely degraded. Harbor* and other
partially enclosed areas are very susceptible to environ-
mental degradation because of Inputs from adjacent popula-
tion centers and industrial proctise*. This effect is
further compounded by the i.'.-aited water exchange (dilution)
with the open lake.

Fish

Data from 1971 atodie* by Industrial Bio-test Laboratories,
Inc., indicate that, in general, alewife, lake trout, rainbow
smelt, bloater, coho salmon, brovn trout, lake vhitefish,
and yellow perch were the *cst abundant species within the
Waukegan-Zion area. (Detailed temporal and spatial varia-
tions for each of th*c« species are discussed in the WAPORA
document (046).)

Benthic KacroinverteSratet

Benthic macroinvertebrates fare defined as those visible
organisms that inhabit and tre a part of the bottom xone of
a water body. Benthic sucroinvertebrates are considered to
be Important secondary producers cr consumers when assessing
potential impacts because the organisms are relatively im-
mobile? tLus, the community composition, abundance, and dis-
tributirr. cf these organiret are a reflection of aquatic
condition* ir. the recer.t past. These characteristics of the
benthic community are dettrrined by the oxygen content of
the waters, sediment composition, the degree and type of
pollutants (organic, inorganic), scouring by wave action,
and other factors.
In the food web, benthic macroinvertebrates are secondary
consumers of detritus, plankton, and other invertebrates, as
well a* a significant source of food for fish. It is through
this food source that KBs generally are considered to move
into fish.

The composition of the macroinvertebrate community near
Waukegan, as determined in a 1174 study by Limnetics, Inc.,
was dominated by aquatic worms, freshwater shrimp, flias,
and midges. Snails, clams, sow bugs, and water mites also
were present, but in letter number*. Ko*t of the organism*
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present are considered by researchers to b« either faculta-
tive (found in moderately polluttd waters and having a vide
range of toltranca of organic pollution) or tolarant (cap-
able of thriving under grossly polluttd conditions);

Limnetics, Inc., alao calculatad diversity and aquitability.
Diversity is a measure of tha apacias richnaaa and tbia dis-
tribution among species» tha graatar tha diversity, tha
battar tha condition of tha aquatic population. Equitabil-
ity is a matsura of tha component of divarsity affactad by
•he distribution of individuals aaong spacias. Equal nua-
bars of all spacias prasant rasults in an aquitability value
of 1.0i valuas graatar than O.I ara indicativa of unpollutad
conditions. Limnetic*, Inc., raportad that for tha shallow
locations sampled, divarsity rangad from 0.000 (only ona
species found) to 2.3875 and that aquitability rangad from
0.000 to 0.9284. It should ba noted that tha use of these
indices is hindered by naturally lov divarsity In Lake
Michigan and is further hindered in this case by severe
stress from wave action in shallow, unstable areas.

Phytoplankten

Phytoplankton occupy a unique position in tha ecosystem of
Lake Michigan. They represent the transition stage from the
physical and chemical aspects to the higher-order biological
communities. Thus the phytoplankton community can act as an
early warning indicator of changes in the chemical nature of
the aquatic ecosystem.

Several intensive studies designed to detect seasonal changes
in species composition and abundance were conducted in south-
ern Lake Michigan in tha 1960s and 1970s. Industrial Bio-
test Laboratories, Inc., sampled phytoplankton communities
at several locations near Waukagan and lion in 1972. The
following results vere obtained!

• Diatoms were tha most predominant group, consti-
tuting €0 percent of the biovolume.

• Blue-green algae constituted 26 percent of the
biovolume.

• Green algae had the highest species diversity and
constituted 31 percent of tha species present.

The inshore location nearest to Waukegan produced the highest
densities of green algae and of all phytoplanktonj this was
tha result of extremely high concentrations of tha diatoms
Ttbellsria floeeosa and Trigilaria crotonensis.
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looplankton

Xooplankton represent en important link In the nutrient
cycling and energy flow through an aquatic environment.
looplankton graze on phytoplanXton and serve as a "sourc* of
food for many invertebrates and fish. The following swmnary
is based on data from 1971 and 1974 studies by Industrial
Bio-test Laboratories, Inc., and Limnetics, Inc., respect-
ively.

A single seasonal maximum was noted; populations were rela-
tively low from January through May, peaked in August, and
then declined. Cope pods comprised more than 10 percent of
the total looplankton during the winter and spring. Rctifen
accounted for 50 percent of the total define the etrly summer,
Cladocera were the predominant (SO percent) "organises faring
August. The numerically predominant species included r-

'longirostris, Cyclops bicuspidatus thpjnati , Dephnia r'c-iro-
curva, Diaptoaus ashlandi, and Pi apt emu & Rlnutut.

Threatened and Endangered Species

Vo species of fish classified as endangered or threatened by
the U.S. Department of the Interior are known to inhabit the
Waukegan area. Ho species classified as endangered by the
State of Illinois have been collected in the WauVegan *rea.
Three species of fisi. classified as threatened ir. Illinois
(Cisco, longnose sucker, and lake whitefish) were crlltetad
in limited numbers in the area in 1971. Of these, onl} the
lake whitefish was reported, in 197B and 1979 studies, to "
have occurred in the Waukegan-Zion area in recent yetrs.
These studies reported that only limited numbers of Joke
whitefish were present.

LAND USE

The existing land use in the City i"£ Vauxegen in the visinity
of the project arta is largely incus :rial, with a nusbsr of
coramercial, open space and recreitiontl, and other public .
land uses. All of the land uses east cf tne E&stern, Joliet,
and Elgin Railroad line are water-related or water-dependent
activities that must b« located close to Lake Michigan.
These activities include industrial uses that require water-
borne transportation i commercial uses that serve boating,
fishing, or other recreational activities; and municipal
oses, such as the public beach, the wastewater treatment
plant, and the water filtration plant, that derive their
functionality from the lake. ___

•early the entire harbor is surrounded with industrial or
h*avy cooanercial ases, including CMC, Coldbond Building
Products, luron Cements, and the Waukegan fort District.
The only remaining open space around the harbor is o%rned by
CMC. Other land uses within the project area include Larsen
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Marine Services, Falcon Marine, the City of Waukegan Water
Piltrition Plant, the North Shore Sanitary District (KSSD)
Wastewater Treatment Plant, and public beach and beach house ~~
facilities along the full extent of the publicly ovned Lake
Michigan shoreline.

There are ten public boat launching ramp* at the south end
of the harbor. A boat hoist also is available at Larsen :

Marine adjacent to Slip No. 3. Because Waukegan Earbor is __
the only protected public harbor on the northern Illinois :
shoreline (public access to Great Lakes Earbor to the south .j
is restricted to boat owners renting moorage apace from the
U.S. Navy) and a large number of boat launching ramps are —
available, Waukegan Harbor supports a large amount of rec-
reational boating activity and attracts boaters from through-
out Lake County, Illinois, and from Xenosha County, Wisconsin. __

i
In 1980, the City of Waukegan developed three major land use
objectives to be considered in the establishment of a land —
use plan: rj

' (

• To improve public health and welfare through
reductions in air, noise, and water pollution „

• To conserve the natural resources of the ar«a -
• To protect existing scenic areas and to create new ~

•cenic areas
The City's plans to encourage recreational and open space
land use along the Lake Michigan lakefront, including the
Waukegan Earbor area, are consistent with these objectives.

POPULATION

The City of Waukegan is the most populated municipality in
Lake County. The official 1980 Census figure is 67,653. ~"
From 1970 to 1980, population growth in Waukegan (3.2 per-
cent) was markedly slower than in Lake County as a whole
(15.1 percent). Population projections for the City of
Waukegan for the year 2000 range from 87,269 to 111,301.
Currently, all of the residential development in Waukegan is
located outside of the harbor area. This development trend
is expected to continue because ao land in the harbor area
is zoned residential, and little land in the area is suitable
for residential development.

EMPLOYMENT

The Waukegan Harbor area is the major industrial center in
the City of Waukegan and is an important component of the
industrial district located along the shore of Lake Michigan
between North Chicago and Waukegan. Currently, the IS
publicly and privately owned establishments located in the
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harbor area employ 12 percent of the persons employed in
WauXegan. The total number of jobs ID the harbor area is
Approximately 3,500.

Unemployment is the City' of WauXegan was high during 1980.
The unemployment rate of 9.8 percent vas higher than the
Lake County rate of C.9 percent, the Illinois rate of
1.3 percent, and the national rate of 7.1 percent. This
rate may reflect the concentration of WauXegan fr^ployraent in
oanufccturing industries that have experienced slow growth
during recent years.

.ECONOMIC ACTIVITY
t

; A cursory survey of the employers in the harbor area indicates
that »uch of the economic activity either is w» tr-dependent •

: or water-related. The Outboard Marine Corpora::on, Larsen
• c|: Marine, Falcon Karine, WauXegan Port District, veuXegan Tacht
* Club, and WauXegan Water Filtration Plant dept :? upon the

harbor and LaXe Michigan for their operations. 5uron Cements
and Coldbond luilding Products also depend upc- a worXing
harbor for their operations.

: Industrial activity in the WauXegan Harbor are* is expected
( to remain stable with little expansion. The vi .ue of land

* in the harbor area for recreation and open spar- uses will
, incraasc. Planned industrial growth will be di.^rted to the
I west of the harbor area. Employment is expect*; to remain

concentrated in manufacturing industries. Increases in the
retail, transportation and utilities, and sUsrellaneous

'" services sectors also are expected.
TRANSPORTATION FACILITIES

_ Port Facilities

jr. The WauXegan Harbor is a 14-acre interior basir with a 200-
^ ; . ft-wide, 19-ft-deep channel. The harbor facilities are soain-

: tained and operated by the WauXegan Port Distr.ct and are
used for both recreational and industrial purposes. The

• - harbor is open from April 15 to November 15. The harbor
: facilities provide the WauXegan area with accent to world
' siarXets. The s^jority of the harbor traffic, however, con-

T .. lists of pleasure boats. There are Bore than ?DO 20-ft to
40-ft pleasure boats scored in the harbor. An expansion of
the harbor is underway and will add 750 public coring slips.
Highway Facilities

~ The road network sear WauXegan is comprised of publicly and
privately owned roads. 'Interstate Highway 94 is located
approximately 6 siiles west of WauXegan Harbor, and the near-
est interchange is at Grand Avenue (Route 132). The City of
WauXegan has established a trucX route system with eight
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designated truck routes. The track routeo are heavily
traveled, but substantial additional capacity is available.

Kailread Facilities

The Chicago and Forth Western Transportation Company (C&NW)
and the Elgin, Joliet, and Eastern-Railroad Company (EJiZ)
operate freight lines in the western portion of the harbor
area. In general, operations on both set* of tracks are
light and therefore do not interfere with automobile traffic
patterns.

RECREATION XKP TOURISM

Many types of recreation facilities and opportunities are
available at Waukegan Harbor. The Illinois Department of
Conservation, Division of Fisheries and Wildlife, has esti-
mated that Waukegan Harbor and offshore areas experience the
heaviest fishing pressure of any area along the Illinois
coastline of Lake Michigan. In addition to fishing, a sub-
stantial number of people use the Waukegan Harbor for sail-
ing, picnicking, or sightseeing. The beach to the north and
east of the harbor is used for swimming, sunbathing, volley-
ball, and public events. Recreational facilities in the
harbor area in addition to the boat mooring and public
launching areas include the Waukegcn Yacht Club, the
Warren G. Sivert Park, and the south breakwater.

The City sponsors five festivals each year at the public
beach. In 1981, between 70,000 and 10,000 people were expec-
ted to attend these festivals. Because there are only 250
public parking spaces available at the beach, the City has
an informal arrangement with CMC to use the vacant area
across from the beach for parking for the festivals. Appro-
ximately 2,500 cars can be accommodated in this area.

SEWER AND UTILITY LIKES

Stora and Sanitary Sewers

The North Shore Sanitary District tNSSD) and the City of
WauXegan provide storm and sanitary sewers in the project
area. The system in the vicinity of the North Ditch con-
sists of a 54-inch-diameter gravity sanitary sewer, a 48-
inch-diameter gravity combined sewer, and a 54-inch-diameter
force main. These sewers are located parallel to each other
in an east-west direction just north of the south property
line of the NSSD Waukegan treatment plant, which parallels
the'North Ditch. X sanitary sewer traverses the vacant lot
owned by OKC in the vicinity of the proposed lagoon con-
struction site. Another sewer runs north from the water
filtration facilities near the harbor mouth along the beach
to the KSSD treatment plant. This sewer was installed in
1971 to carry filter-backwash solids away for treatment and
disposal.
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Water Lines

No vattr Bains exist in the imaediate vicinity of the Worth
Ditch. Th*re is a 24-inch water main in the right-of-way of
Seahorse Drive. Individual service lines extend from this
Bain. ;

Batural Cat Lines

The Rorth Shore Gas Company provides natural gas to the proj-
ect area. The nystem consists of a 12-inch-diaaeter gas
Bain located along the private road that extends from the
northwest corner of the QMC property eait and south to
Seahorsa Drive. The Bain continues along the north-south
section of Seahorse Drive to the WauXegan Water Filtration
Plant. TV? vault regulators are located south of the east-
west secticn of Seahorse Drive on the vacant OMC property.

Electrical tines

Commonwealth Ediion provides electrical servict to 'the proj-
ect area. Underground and overhead facilities are located
in the vicinity of the North Ditch. Undergrou \ facilities
are located in tae harbor itself and on the va: r.t parcel of
land owned by OMC.

Telephone lines

The Illinois Bell Telephone Company provides telephone ser-
vice to tht project area. Most of the telephone cables are
located in street rights-of-vay. Service cables extend to
individual properties.

CULTURAL KS.SOUKCSS

No landmarks on the National Register of Historic Places are
located in the harbor area, and no historical or archaeologi-
cal sites are known to exist there.

According to the WauXegan Historical Society, five sites of
local significance are located in the harbor area: a B*JB-
orial shelter at Leisure ParX, a memorial boardvalX, a band-
shell that was constructed through the efforts of the WauXe-
gan Exchange Club, a historical marker that commemorates
five explorers who were present in the WauXegan area during
the 1670s and a beach pavilion presented to the p«ople of
WauXegan in July 1940. The bricXs used in the front pillars
of the pavilion came froa the old WauXegan lighthouse, which
was razed in 1931.
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PXRT 2; IMPACTS OF NO ACTION

SLIP MO. 3

The No Action alternative vill leave PCB concentrations la
excess of 10,000 ppm in the localized area of Slip Me. 3 —
near the fencer CMC outfall and concentrations in excess of

. 500 ppm in the rest of Slip Mo. 3 sediments. This represents
an estimated 305,200 Ib of PCBs (008, 016). PCB* in these
concentrations are regulated by 40 CTR 761 under TSCA. Ap-
proximately 98.4 percent of all the PCBs nov found la Slip
No. 3 and the Upper Earbor are located in Slip Mo. 3.

Without cleanup, Slip No. 3 vill continue to contribute to
the estimated 22 Ib of PCBs released into Lake Michigan each
year from Waukegan Harbor water (based on a steady state
model) (035). The Waukagan area will continue to represent
the most significant contributor to Lake Michigan PCB con-
tajninaticn, since it holds the largest known uncontained PCB'"""'"'
mass in the lake basin. The potential for volatilization of ~
PCBs will continue, contributing to the estimated 12 to 40 Ib •
of PCBs that are released from the harbor into the local j
airshed each year (007, 030). J

UPPER HXRBOR

The No Action alternative will leave PCB concentrations between
50 and 500 ppm in the Upper Barber sediments. This represents
an estimated 5,000 Ib of PCBs (008, 016). PCBs in these
concentrations axe regulated by 40 CTR 761 tinder TSCA. Approxi-
mately 1.6 percent of all the PCBs now found in Slip Ho. 3
and the Upper Harbor are located in the Upper Harbor.

Measured concentrations of total PCBs in the water column
range from 0.6 ppb in the Upper Harbor to less than 0.01 ppb
in the Lake region directly offshore from the harbor (035).

Without cleanup, the Uppar Harbor PCBs vill continue to
contribute to the estimated 22 Ib of PCBs released into Lake
Michigan each year from Waukegan Harbor water. The poten-
tial for volatilization of PCBs would continue, contributing
to the estimated 12 to 40 Ib of PCBs that are released from
the harbor to the local airshed each year (007, 030).

NORTH DITCH

The Mo Action alternative will leave an estimated 495,500 Ib
of PCBs in the North Ditch area soils. ̂ Concentrations in
excess of 10,000 ppm are in a localized area of the Crescent
Ditch and Oval Lagoon, and concentrations between 50 and
10,000 ppm are in the rest of the North Ditch soils (001,
057). PCBs in these concentrations are regulated by 40 CTR
761 under TSCA.
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Average water column PCB concentrations in the North Ditch
vere reported to be about 7 ppb with peak values during rain-
fall events of 10 to 160 ppb (035).

Without action, offsite 'drainage entering the Forth Ditch
will continue to become contaminated, discharging' PCBs into
Lake Michigan. Groundv&ter resources vill continue to be
contaminated. It Is estimated that 7 to 20 Ib of PCBs are
discharged annually into Lake Michigan from the North Ditch
(032, 035).

Volatilization estimates for newly exposed contaminated sands
with levels of 1,000 ppm PCBs are 5,375 ug/a'/hx. The vola-
tilization rate will decrease with timi as the PCBs near the
ourface are volatilized (007). Existing air contamination
from North Ditch waters is estimated a->. 15 117yr (004).

PARKING LOT

The No Action alternative would leeve ATI est: uted 277,700 li>
of PCBs in the soils under the Parking Lot ir concentrations
from 50 to over 5,000 ppa (001). PCBs in tht t concentrations
are regulated by 40 CFR 761 under TSCA.

The groundwater is within 3 ft of the tjrfac of the Parking
Lot area, resulting in contamination cf thi. vater. It is
estimated that the tl.iwly moving water vill »gin releasing
•ome I Ib per day of PCBs into LaJce K-chigtr. in approxi-
mately €0 years (0481. This will result it further con-
tamination of local vater and toil, vhjch vill continue for
decades thereafter.

i.
Although volatilization of contaminated soil in the Parking

: Lot area does not arpeer to be occurring no* because it i*
paved, the potential exists if the soil ir disturbed.
Grading, trenching, drilling, digging, or other activities
necessary for utility installation, urainac*, or other

. • construction projects* sculd cause voleslliza^on of PCBs.

IMPACTS OH TISE

The USIPA Ambient Water Quality Criteria fc: protection of
freshwater aquatic life from PCB chronic tox;city is 0.014 ppb
(088) . The lowest reported toxic concentration for freshwr&̂ r
aquatic life for PCB acute toxicity is 2.0 ppb (085). Total \
reported PCB concentrations in surface water at the OMC site
range froa tfbout 7 ppb or more in the North Ditch and O.f ppb
in Vaukegan Harbor to lass than 0.01 ppb la La*a Michigan
directly offshore from Waukegan larbor. About CO percent of
the total harbor PCBs in the water column is in the dissolved -\
form. The water column PCB concentrations vary over a range—^
of about 1.5 to 2.0 orders of magnitude (035). ""
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Fish accumulate PCBa in their tissues by uptake from the
water in which thty livt and by ingestion of aquatic organ-
isms, insects, and plants that hava taken up PCBs froa their
environment. It haa been demonstrated that fish bioaccumu-

• late PCBa to factors of 100,000 or more times the ambient
water concentrations of PCBs. Available data indicates that
. PCBs are not excreted or degraded but are stored in skin and
adipose (fatty) tissue. In DSIPA studies on Lake Michigan
fish, results ranged from concentrations of 2.7 ppm to
187 ppm PCS in fatty tissue for all species. PCB concen-
trations in excess of 5 ppm were present in all trout and
salmon more than 12 inches long. Positive correlations be-
tveen size of the fish, percent fat, and age and the con-

• centration of PCBs dissolved in the water column have also
been found. Therefore, larger fiah with a higher percent
fat content, such as salmon and trout, accumulate high con-
centrations of PCBs. Bottom feeders, such as carp, also
accumulate very high PCB concentrations from contact with
PCB-contaminated bottom sediments (002, 021).

.
Bioaccuxnulation has been shown to occur at positions higher
in the food chain. Carnivorous predators, such as large-
mouth bass, have markedly higher PCB concentrations than
species lower on the food chain (002, 421).

t
• Research has also shown that PCBs interfere with growth and

reproduction of several species of fish. PCBs in the water
column have been shown to inhibit phytoplanXton photosyn-

, thesis, which will limit the growth of fish that require
phytoplanXton as a food source. High PCB concentration in

• bottom sediments may interfere with the 'development of eggs
i that are deposited on the bottom during spawning. Fish fry
• mortality has a direct correlation to PCB levels in the water

column, thereby artificially reducing fish populations.
PCBs may ultimately act to diminish natural populations of
fi»& species (002, 021, 049).
IMPACTS ON XHIHXLS
" "~
The Mo Action alternative would result in a continued in-
crease in the concentrations of PCBs in the fish-eating
birds, waterfowl, shorebirds, and other species of
terrestrial animals that live and feed in the vicinity of
Waukegan Harbor and in nearby parts of Lake Michigan. The
PCB masses would remain in the area for many years, and the
PCI loading to the lake would increase during the period
required for the complete dispersal of PCBs from the
contaminated areas into the lake. The concentrations of
PCBs would increase in the individual animals that routinely
or periodically ingest highly contaminated food items. The
individuals that reside in the area during a significant
part of the year, such as gulls, terns, and diving ducks,
would be most affected. Migratory species that rest and
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feed in the area for a abort period! of time during tht apring
and the autumn would be lass likely to accumulate large bur-
dena of PCBs, although the body burdan of an individual bird
vould incraasa aftar aach annual visit. Becauaa these birds

* ' also might ingeat PCB-contaminated food itama in other parts
of their ranges, the total body burdan of an individual bird
of a relatively long-lived apecies could be sustained or
increased to a level that vould affect its reproductive poten-
tial, the viability of its young, or ita own health (048).

PCBs are known to accumulate in fatty tissues, and migratory
birds develop additional fat deposits in their bodies* as an
•nergy reserve prior to migration. When fatty deposits
containing PCBs are metabolized, the PCBs are released into
the bloodstream and can have various toxic affects en the
individual organisms or their offspring. JUpid reiease£
into the bloodstream could result from acute, short-tern
stresses such as flight from a predator or severe veither
conditions or from continuous, longer-term stresses such »z
those associated with migration and raproduct.cn, vh*n larrje

; : amounts of anergy ara required (048).
A. .*

The long-term affects of a relatively stat'» chemictl
!" stressor such as PCBs, especially in a situ*-, .on where the
• dispersal of the contaminant is more than ofrirt by a con-

tinual fresh input, is not yet known. Spacie- vary in their
r- tolerance to chronic 'contamination stress," -id many vould

be more susceptible to toxic affecta from ma »le compounds
when stress from these sources is combined v ith stresses
from other natural or manmide sources such at migration or
synergistic affect* from simultaneous accuaulttion of DOT.
The major long-term affects of contaminant-iriucad changes
in behavior or reproduction vculd become evident at the popu-

I • lation or community level. Little knowledge currently axists
I en the ability of species, populations, or counur.itias to1 resist and recover from such streaaaa. Bacaunr PCSs are

manmada compounds, few organisms have evolved t>.*-_ have the
. capacity to break them down into harmless constituents such

as carbon dioxide and vater-solubia compounds (045).

Skin disorders such -as facial edemas, hair loss, and acne
have been observed in monkeys given oral doses of PCBs.
PCBs applied directly to the skin of rabbits produced hyper-

.. keratosis, arethyma, blisters, and desquamation. PCI expo-
sure in primates resulted in prolonged menstrual cycles and
increased bleeding, indicating andocrine affects (087).
Other symptoms reported in various species include: gastric
byperplasia, thymic atrophy, decreases in rad blood calls
and lymphocytes, splenic atrophy, an incraasa la tht serum

~~ level of triglycerides, chlorestarol and phospholipids (067),
•veiling of livers and jaundice, anzyme system disturbances,
growth inhibition, decrease in imnunosuppresaion, and de-
creased in reproduction (086, 087).
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IMPACTS W PUBLIC HEALTH AND SAFETY

The magnitude of PCI effects on human baa 1th ara not yat
known. However, a aavara accidant involving PCB contamina-
tion of rica oil occurred in Kyushu, Jtpan, in 1968, impli-
cating PCBs aa a health hazard. Tha Japanaaa callad tha
accidant Yusho (oil disaaia). Tha oil containad PCB concen-
trations batwaan 2,000 and 3,000 ppm, now known to ba in
combination with chlorinated dibenzofurans and quatftrphenyla
(049, 065). Health affecta were documented in more than.
2,000 persona. Consumption of tha contaminated oil resulted
in akin lesions, blindness, hearing loss, jaundice, and
abdominal pain. Uterine ulcers, stillbirths, and miscar-
riages also occurred. Infants born to Bothers exposed to
the contaminated rica oil exhibited skin, gum, and finger-
nail discoloration, indicating that at least some of the
contaminants had crossed the placental membranes. Other
symptoms of toxicity noted in humans includet swelling of
joints, waxy secretion from eyelid glands, general lethargy,
joint pain, weakness and vomiting, abnormal menstrual cycles,
and weight loss (085, 086, 087, 002, 021, 049).

Occupational exposure to PCB mixtures has caused chloracne
and liver injuries in workers exposed to low levels. PCB
•ffects on worker health from occupational exposure have
also been documented (049, 002, 021).

Documented occurrences of high levels of PCB contamination
in humans have almost all resulted from consumption of con-
taminated foods, accidentally or through accumulation in
fatty tissues through the food chain. Inhalation of and
akin contact with PCBs ara not considered a significant
source of contamination for the general public, but they are
of concern in occupational exposure. The OSRA standard
(29 CFR 1910) for an 1-hour work shift exposure to PCBs in
air is 1.0 «g/l for PCBs with 54 percent chlorine (Aroc-
lor 1254) and 0.5 wj/1 for PCBs with 42 percent chlorine
(Aroclor 1242). Samples taken by the Environmental Research
Croup, Inc. (ERG) on September 3, 1980, for USEPA detected
Axoclor 1242 and Aroclor 1241 in Waukegan Harbor sediments.
Aroclor 1254 was below detection limits (079).

"OSETA Ambient Water Quality Criteria for carcinogenicity
protection of human health from ingestion of water and orga-
nisms is 0.00079 ppb at the JO"1 risk level. Concentrations
that have a risk level of 10 * are estimated to result in an
increase of one cancer death par 100,000 people who experi-
ence exposure over a lifetime. Total PCB concentrations •
vary from O.C ppb in Waukegan Harbor to less than 0.01 ppb
in Lake Michigan directly offshore from Waukegan Harbor (035)
There is an emergency water supply intake for Waukegan near
th« mouth of the harbor.
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SOCIOECOKOHIC IMPACTS

The Lake County Health Department, in conjunction with the
State of Illinois, has potted warning* of high PCS concentra-
tion* in fish taken from'Waukegan Harbor. Commercial.fiihing
is restricted. Economic losies to Waukegan araa may occur
t-ecaute of the lowered recreational fishing demand: and restric-
tions on comaereial fishing, and associated expenditures
cuch as lowered charter boat demand, lower pleasure boat
usage, and lower overall recreational and/or tourist poten-
tial for the area. The PCB problem also might impact the
desirability of the lake, harbor, and project area as a place
to do business (002).

Htrbor maintenance dredging of PCB-contamintted soils is
(expensive because of the disposal and handli: ; requirements
for dredged sediments with concentrations vaster than
*D ppir. Huron Portland Cement and National vypsum are now
*nd will continue to be directly impacted, slice they depend
on the harbor to receive raw material ahipmer.-s.

A sumr-ary of the socioeconomic effects from P:B contamination
of suiface-water bodies, sediments, and aoili in the Waukegar.
commurity might include:

• Loss of fish for human consux^tior
• Reduction or loss of commercial fi* ing
• Decline in property ralues
• Depressed araa growth
• Reduction in recreational activity, such as boat-

ing and sport fishing
• Reduction in commercial harbor access due to lack

of harbor dredging
• Expenditures for laboratory analysis of area water,

soil, and biota samples
• Occupational exposure
• Expenditures for medical services
e Expenditures for la-gal services

?XKT 3; IMPACTS OF XLTEPHXTIVIS

SLIP HO. 3

ftltaraative 2B; Dredge-Dewater in Lagoon-fix-Pispose

Response Objectives ,
This alternative would remove all sediments from Slip Ho. 3
with. PCB concentrations greater than 50 ppm. If a 95 percent
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removal efficiency were achieved, it would remove an esti-
mated 290,000 Ib of ?CB* contained in approximately 10,900 yd*
of sediments. This would remove about 93.5 percent .of all
the ?CBs BOW found in the Slip Mo. 3 and Bpp«r Harbor area
1003). :

»

Mathematical modeling conducted by HydroQual, Inc. (035) ,
"indicates that dredging of the harbor sediments to a level
of 50 ppm PCS would reduce peak water column concentrations
by approximately one order of magnitude (to le»s than 0.1 ppb)
and fish body burdens to less than 5 ppm. Since this alter-
native would remove approximately .93.5 percent of all the
PCBs now found in Slip No. 3 and the Upper Harbor, results
are expected to b« similar to reductions predicted by the
model. Removal would also significantly diminish the exist-
ing estimated volatilization rate of 12 to 40 Ib/yr of PCBs
released from the harbor into the local airshed by approxi-
mately an order of magnitude (007).

All former land and water uses would b« able to resume after
cleanup activities are completed. No restrictions to future
uses would be expected.

•

Duration of Cleanup Activities

Dredging and related activities for Slip Bo. 3 would require
about 2 months. An additional 2 months would be required
for dredging and related activities in the localized area
requiring dredging of deep contaminated sand and silt. If
the water treatment plant were not protected against freezing
weather, the dewatering lagoon would not b« able to release
slurry water to the plant during freezing conditions. Dredg-
ing would then have to occur during nonfreezing weather.

Solids removal to the batch plant would begin about 2 months
after dredging activities are completed. Removal and fixation
of the dewatered sediments would require 2 to 3 months. Off-
site transportation to the disposal site would b« concurrent
with the fixation process. Total project duration is esti-
mated to be 10 months.

*

Impacts and Mitigation of Cleanup Activities

Dredging. Roiling of bottom sediments during dredging results
in sediment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge head would minimize roiling and
sediment dispersion. A sediment dispersal control system
(double lilt curtain or steel sheet piling) would also b« .
employed to minimize migration of suspended PCBs out of the
dredging area. To assist in controlling sediment dispersion,
water would be continually pumped from inside the slip during
construction to maintain net inflow at the slip mouth. This
would tend to keep sediments from crossing the control barrier.
The water could be treated by addition of polymer and/or
activated carbon before the sediment barrier is removed.-
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A program would be established to monitor the effectiveness
Of the containment measures and to warn of the need for
polymer addition or shutdown of dredging. A seiche warning
arrangement with the National Weather Service would also be

• > put in place so operations could be suspended if a seiche
were imminent. The containment devices would be most likely
to fail during a seiche due to the forces created by a sudden
difference in water level between the two sides of the sheet
piling or double silt curtain.

A clamshell dredge may be require2 in the localized area of
Slip No. 3 to remove the defcp contaminated sediments (sand
and silt) below the muck at the former OMC outftll. Spillage
of IS to 30 percent of the sediments in a clarihell bucket

'• - occurs while it is being raised. This spillage would create
a high degree of sediment suspension that would increase the
concentration of PCBe in solution. A sheet pile cofferdam
would be employed to support the excavation siies and contain
these dredging activities. The water would t; treated by
the addition of powdered activated carbon to j.aove dissolved
PCBs before the cofferdam sediment, barrier wai removed. The
water level inside the cofferdam would be low ed to create
cat inflow as an additional control measure.

L The City of Weukegan mzintains an amargency v. .er intake in
Waukegan Earbor. Tnis water intake, while ar ^ntegral parr
of the Waukegan Harbor system, is raraly u» '.. Project
activities wo'ald be expected to b<; completed '• -lie the intahe
was not in use. If, however, the intake was .eeded durinc,
project activities, a monitoring program, inc.-iing sampling

': of raw and finished water, would ba established during the
L project to ansure the safety of the supply. * contingency

plan would tlso be established to stop projec1. operation* if
i any contamination antered the systam.

Larsen Marina Services would ba adversely af:«=t«d by any
dredgir? that inhibited or cut off access t its docks.
These in.p_ctt would ba short-term and could t minimized by
scheduling dredging during periods that wouli cause the least
impact on Larsen Marine Services.

r--

!- Minimal volatilization would ba axpected tt _ccur during
dredging activities. Losses would ba axpactti to be roughly
0.3 to 0.4 Ib/day/acra from the exposed, agi'.*ted, and con-
taminated watar area (030). Concentrations cf less than
2 ug/m1 would ba axpected to ba present in the air as a
result of dredging activities (007). By comparison, the
OSHA standard for maximum worker exposure to Aroclor 1242 is

__ 1,000 ug/m» in th« air at any time. However, the national
Institute of Occupational Safety and Health (VIOSH) recom-
mands that workers not ba axposed to more than 1 «g/m» in
the air during an 1-hour period (007). (Saa leslth and
Safety Keguiramants, latar in this section.)
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Tht proposed dredging would affect terrestrial biota. Popula-
tions of gulls and terns that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the times of the day
when disturbances would occur. However, because none of
these species breeds in the immediate vicinity of the harbor,
no long-term displacement of populations is anticipated (048) .

Some species of birds or other animals could coae into contact
with the contaminated sediments and water in the harbor and
dewatering lagoon, particularly during non-working hours
(gulls) and autumn migration periods (waterfowl and shore-
birds) (048).

Changes in the harbor water column PCS concentrations and
reduced PCS accumulations in fish would be' the two principal
long-term beneficial impacts of dredging.

Possible short-term adverse impacts of dredging would include
the following:

• The area inside the sediment dispersal control
device used to detain roiled sediments would become
turbid during dredging and would very likely become
anoxic in the pre-dawn hours following a day of
dredging in organic "muck" sediments. Indications
are that "disturbances* of polluted bottom sedi-
ments, especially if they have great quantities of
reduced compounds dissolved in the intersticial
waters, can elevate the expression of sediment
oxygen demand by as much as one order of magnitude.
Diurnal rhythms of respiration/photosynthesis in
freshwater algae are such that the lowest oxygen
levels occur in pre-dawn hours. Consequently,
almost all respiring organisms inside the silt
curtains would be driven out or may die during
early morning hours after dredging (048).

• .If dredging occurs during the fall and spring,
there is a good chance that spawning fish may be
present in the harbor during the dredging activi-
ties. Chinook making fall runs may be able to
swim around or leap over the silt curtains into a
highly PCB-laden body of water (048).

pewttaring. Construction of a dewatering lagoon and treat-
ment facilities on OHC property or another nearby cite would
remove this land from other uses for the duration of the
project.
The lagoon would be constructed with impermeable clay liners
and a leachate collection system. The groundwater beneath



the lagoon would be monitored by ttst wells to detect leakage
from the lagoon.

Some volatilization of PCBs would occur during devatering.
Volatilization would be minimized during initial placeaent
of the dredged sediments by the decanting water layer. 'This
would reduce the estimated volatilization rate froi 2 Ib
PCBs per day (for exposed sediments with a typical concen-
tration of 1,000 ppm) to lest than 1.0 Ib PCBs per day from
the less contaminated (100 ppb) decanting water layer (CO?,
030). Other BeasureK that could be employed include:
(1) placing the less contaminated sediments on top of the
•ore contaminated sediments during dredging; (2) placing a
layer of an organic material (e.g., digested activated
sludge, manure) on top of the dewatering sediment* upon
completion of dredging; or (3) placing a synthetic liner or.
top of the water in the lagoon during and following dredg-
ing. These aeasures would be expected to keep t~2 concen-
trations in the air above the lagoon At about 2 ug/a' (OC?).

Water Treatment. All PCB-contaminated water Csup«rnat%nt
from initialsolids dewatering, letchate, rainwater, and
monitoring well water collected from the lagoc-.) would b«
processed through a package water treatment pli'.t. The water
would be treated to PCB levels of below 1 ppb (the CSIPA
standard) . Treatment plant affluent would be -.nitored (by
grab sampling and 24-hour sampling) to ensure - it discharges
were below 1 ppb. An oncite laboratory would * available
to conduct the water quality analyses. Efflv t would Le
discharged to the harbor or to a sanitary sewe Water die-
charged to the sanitary sewer system would be ; ocessed again
through the Waukegan Bunicipal wastevater tref-ment plant
and discharged into the Des Plaines fciver.
Solids Kemoval, fixation, and Disposal. Vcletilization
would be expected to occur during solids removal from the
lagoon and truck loading for transport to the beich plar.t.
The highest reported concentration in a Slip Ut>. 3 seiner.t
sample is about 500,000 ppm (008). The BaxiB-wf predicted
PCS concentration in the air from solids remove.! operations
is predicted to be lass than 200 ug/u' for atd.Bents with
concentrations of 100,000 ppn PCBs (007). Thes* values were
extrapolated from data for sand assuming a 3.€-aph wind and
an air temperature of 68*F. The volatilization rate fron
Waukegan Barber Buck should be less than from ttnd (007).

Dewatered sediment would be fixed into a nonflowable fonn
for offsite transport by truck. A sufficient amount of
fixing agent would be used to prevent"watar loss, and covers
Bay be required to prevent volatilization during transport.
Itules and regulations controlling the transport of hazardous
materials promulgated by the Dnited States Department of
Transportation (USDOT), OSEPA, XDOT, Illinois Institute of
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natural Resources (UN*) , and other applicable regulatory
agencies would be complied with. These include cleer.up,
safety* and spill prevention and response measures.

Offsite disposal of fixed dredged sediments, volatilization
material, and liner material would require approximately
1,180 truck trips.to the disposal site using a 10-yda capa-
city truck. The established full truck routes within the
City of Waukegan have sufficient capacity to accommodate the
estimated truck traffic, but some roadway congestion and
roadway damage could occur (041). Some species of terres-
trial animals could come into contact with contaminated
materials if any loss occurs during transport, and the con-
tamination could be passed into other terrestrial food
chains (048).

Disposal of the materials would be in a licensed chemical
waste landfill, and would be in compliance with State and
Federal standards for PCB waste disposal. PCS materials
with concentrations greater than 50 ppa must be nonflowable
if they are to be disposed of in a licensed chemical waste
landfill (40 CTR 761). Solids dewatering and/or fixation
Bust be complete enough to result in a nonflowable consis-
tency after transport for final disposal.
Additional Environmental Impacts. Implementation.of this
alternative would also have the following impacts (048):

Noise. Noise would be produced by construction, dredg-
ing , and transportation activities. XIthough high noise
levels could periodically occur in localized areas,
they would be of relatively short duration. Noise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area.

Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previous levels at
the conclusion of the project.
Recreation. The noise and traffic congestion associated
with construction activities could have short-tera nega-
tive impacts on the public beach adjacent to the project
area.
The City of Waukegan uses the site proposed for the
dewatering lagoon as a parking area for its public fes-
tivals. This alternative would preclude this use for

• the project duration. The city would have to arrange
other transportation means (such as a shuttle system
between the downtown area and the beach) because no
alternative parking facilities are available.
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Cultural Keapureei. Cultural resources in the Waukegar.
larbor area would not be adven tly affected. It ii
poifiblt that th« cleanup of FCB-contaminated sediments
vould anhance the desirability of acquiring and rttaining
cultural resources in the harbor area.

•

* ' Health and Safety JReguirtinents. The PCB-conta»inat«d toil,
sedncer.t, suck, dust^ and water associated with cleanup ac-
tivities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defini-
tion and enforcement of specific safety precautions and
levels cf protection. Ecology and Environment, Inc., has
prepared a conceptual safety plan (see Appendix). The plan
calls for protection measures for workers who nay be exposed
tc PCB-cor.tajtir.atee materials. Ambient air monitoring would

i . be performed, and all workers would require appropriate
• lev«-ic of protecvici. Depending on ambient air monitoring

result*, respiratory and dermal protection aay be required
- dowr.vind of sita clianup activities and the holding lagoon.

In addition to personal protection, the conceptual safety
plan specifies sit* entry procedures, decontamination pro-
cedures, work limitations, and material disposal require-

! nents. A detailed health and safety plan woul' be prepared
i_ during final design of the selected response t vures.

|- Heiiaiility
^ *

Dredging. Both hyiraulic and clamshell dred; have been
widely used in thk past for dredging. Wo nev »chnologies
are proposed to co.splete the dredging. Dredci 7 technology
is well developed, and the reliability of the equipment to
remove sediments from tht slip and transport ham to the

|* lagoons is high. If a stoppage of the hydraulic dredge
I occurs during dredging, it is expected to result in tome

temporary additional »usp«nsion of sediment ic the water
cc!urr. because of interruption in hydraulic fiov. Leakage

• or rupture of the Lydraulic dredge discharge pipeline could
disperse PCB-ladtr. water and sediment over previously
uncontaninated areas along the pipeline. The impact of such
•pills could be minimized by prompt cleanup of the spilled
•aterial and of any soil -or other arterial that was contami-
nated by the spill. A contingency plan vould bt established
for prompt cleanup. Leakage could either be eliminated by
pipe joint tightening or be controlled by joint caulking,
siats, collection containers, or similar means. The collected
solids could be disposed of with the PCB-contaainated solids,
and collected water could be taken to the water treatment

_ plant. ~-
pewatering Lagoon and Curing Cells. Tha technology for con-
struction of lined lagoons is well developed and feasible.
There are no unusual construction details for the lagoon
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construction. Construction could be accomplished using
conventionally available materials and equipment. The risk
of failure would be lov. If the upper clay liner failed,
contaminated leachate could be collected by the underdrain
system. If the lower clay liner also failed, contaminated
•oil would have to be excavated end disposed of with .the
other contaminated solids. :

If aja exterior lagoon dike failed, PCB-contaminated water
and sediment could flow over a large area, requiring sub-
stantial cleanup operations and causing greatly increased
volatilization. The technology for dike design is veil
understood, however, so the probability of dike failure
would be extremaly low.

•
If an exterior curing cell dike failed while a cell was
filled with incompletely cured fixed solids.. PCB-contaminated
water and sediment could flow over a small area, requiring
cleanup operations and causing slightly increased volatiliza-
tion. The technology for dike design is well understood,
however, so the probability of dike failure would be extremely
low.

If detention in the lagoon failed to lower the moisture
content to the extent originally anticipated, either more
time could be allowed or more fixing agent could be used.
If more time were allowed, the total mass of PCBi volatilized
would increase. If more fixing agent were used,, the total
solids volume to disposed of would increase.

Water Treatment. The water treatment system would use exist-
ing technology and equipment shown to be effective in PCB
removal. The treatment plant would include ft clearvall for
detention of treated effluent prior to discharge. PCB con-
centrations in the clearwell would be monitored, and if
adequate removal were not achieved, the water could be re-
cycled through the plant.unt^l discharge standards (less
than 1 ppb PCBa) were met.

Fixation. Fixation would use existing equipment in an appli-
cation similar to previous applications, but not yet estab-
lished for these high-moisture-content sediments. Labora-
tory testing is now being conducted to verify that fixation
can be accomplished with existing available materials end
equipment. It is anticipated that fixation will prove to be
a technically feasible and reliable means of controlling
water loss. If fixation failed to prevent water loss, then
solids would have to be dewatered mechanically as proposed
for Alternative 3, or a waiver from that requirement of
40 CTR 761 would have to be obtained from the CSEPA Regional
Administrator.
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Tr an sport a t i en. Transportation would be acconplished using
dump trucks.Failure could occur by lof§ of material fron
the truck through leakage, spilling over tht top, dusting,
volatilization, or spills resulting from vehicle accidents.

The impact of leakage, dusting, and volatilization yould be
to disperse snail amounts of PCBs all along the haul routes.
These types ci uncontrolled release could be minimized by
the us* of tailgate seals and covers.

The Impact of spills would be tc depcsit a quantity of PCB-
contaainated solids at one or cor* isolated points. The
risk of spills over the top of the truck could be minimized
by use of a cov«r. The risk o;! vehicle accidents is rela-
tively small, but it could be :oapeniat«d for by having a
response plan and tea-t ready duiing hauling.

Permit Requirementa

Permit requirenentr are anticipated to include.

• DSCOE fraction 20 (dredging) permit

• DSCOE Section 404 (disposal in water iys) permit

• IEPA vater quality certification or all DSCOE
permits

• Wauksgan Pert Authority dredging per--t

• JEPA permit for construction of was*.ewater traat-
»ent facilities

• KPD2S penait (State/Federal) for pc mt-source
water discharge from the watar txeatr-nt plant

• K^rtrJ Shore 6*nitary District approval if water
discharge goes tc a unitary sever

• IDO? (Division of Mat.ervays) parmit for work in
public waterways

• XZPA (Division of Lan4 and Voisa) special waste
hauler's permit

• City of Waukegan construction permits
*•

• Local land use approval -
• Certification of Authority to haul PCI commodities

(ICC aud IICC)

• USETX toxic substances disposal approval
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• ZZPA approval if material it disposed In a cur-
rently non-PCS-approved site

See Mason I Hanger's report- (003) for further discussion of
applicable governmental regulation*.

Alternative 2D; Dredge-Devater in Bargei-Tix-Dispose

Response Objectives

This alternative would remove ell sediaents froa Slip Ho. 3
with PCS concentrations greater than 50 ppm. If a 95 percent
removal efficiency vere achieved, it would remove an estimated
290,000 Ib of PCfis contained in approximately 10,900 yd* of
sediments. This would remove about 93.5 percent of all the
PCS* new found in the Slip No. 3 and Upper Harbor area
(003).

Mathematical modeling conducted by HydroQual, Inc. (035) ,
indicates that dredging of the harbor sediments to a level
of 50 ppm PCJ would reduce peak water column concentrations
by approximately one order of magnitude (to less than 0.1 ppb)
and fish body burdens to less than 5 ppm. Since this alterna-
tive would remove approximately 93.5 percent of all the PCls
now found in Slip Ho. 3 and the Upper Harbor, results are
expected to be similar to reductions predicted by the model.
Removal would also significantly diminish the existing esti-
mated volatilization rate of 12 to 40 Ib/yr of PCBs that are
released from Slip No. 3 into the local airshed by approxi-
mately an order of magnitude (007).

All former land and water uses would be able to resume after
cleanup activities are completed. No restrictions to future
uses would be expected.

Duration of Cleanup Activities

Dredging and related activities for Slip No. 3 would require
about 2 months. An additional 2 months would be required
for dredging and related activities in the localized area
requiring dredging of deep contaminated sand and silt. If
the water treatment plant were not protected against freezing
weather, the dewatering barges would not be able to release
slurry water to the plant during freezing conditions. Dredg-
ing would then have to occur during nonfreezing weather.
Use of barges for dewatering may also be problematic during
freezing periods, because of ice buildup and difficulty with
sediment removal.

Solids removal to the batch plant would begin about 2 months
after dredging activities are completed. Removal and fixa-
tion of the dewatered sediments would require 2 to 3 months.
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Offsite transportation to the disposal aite would be concur-
rent with the fixation process. Total project duration is
•atimated to b« 9 Booths.

Impacts and Mitigation of Cleanup Activities

Dredging. Foiling of bottom sediments during dredging re-
sults in sediment suspension and dispersion. The use cf a
hydraulic dredge and the proper dredge head would minimize
roiling and sediment dispersion. A sediment dispersal cor.-
trol system (double silt curtain or steel sheet piling) would
also be employed to Binimize migration of suspended PCBr
out of the dredging area. To assist in controlling sedimer.t
dispersion/ water would be continually pulped fron inside
the slip during construction to Baintaic net inflow «t th*
• lip Bouth. This would tend to keep sediments froc crosii.-.g
the control barrier. The water could be treated by addition
of polymer and/or activated carbon b«fore the »edijient bariier
is removed.

A program would be established to Bonitor the eff»ctivene*s
of the containment measures and to warn of the need for pcly-
•er addition or shutdown of dredging. A seiche warning
arrangement with the National Weather Service >~ould also b-s
put in place so operations could be susp&nde? if a seich.'
vere imminent. The containment devices voulff be the most
likely to fail during a seiche due to the forces erected £>/
• sudden difference in water level between the. two aides si
the sheet piling or double silt curtain.

A clamshell dredge nay be required in the localized area of
Slip Ho. 3 to remove the deep contaminated seliments (san-
and silt) below the Buck at the former OMC outfall. Spilltge
of 15 to 30 percent of the sediments in a clamshell bucket
occurs while it is being raised. This rpillag- would create
a high degree of sediment suspension thct vouli ircreaie the
concentration of PCBa is solution. A sh<>et pile crfferdfo.
vould be employed to support the *xcavat;.sr. sides and contain
these dredging activities. The vater vccld be treated bv
the addition of powdered activated carbc:> to re=.cve dissol7ed
PCBs before the cofferdam, is removed. The water level inside
the cofferdam would be lowered to create net inflow as an
additional control measure.

The City of Waukegan Baintains an emergency water intake in
Waukegan Harbor. This water intake, while an integral part.
of the Waukegan larbor system, is rarely used. Project
activities vould be expected to be completed while the
intake was aot in use. If, however,^the intake was needed
during project activities, a aonitoring program., including
sampling of raw aad finished vater, vould be established
during the project to «nsure the safety of the supply. A
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contingency plan would also be established to stop project
operations if any contamination entered the system. "

Larsen Marine Cervices would be adversely affected-by any
dredging that inhibited or cut off access to its docks.
These impacts would be short-term and could be minimized by
scheduling dredging during periods that would cause the
least impact on Larsen Marine Services.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 Ib/day/acre from the exposed, agitated, and con-
taminated water area (030). Concentrations of less than
2 ug/m* would be expected to be present in the air as a re-
sult of dredging activities (007). By comparison, the OSHA
standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/ma in the air at any time. However, NIOSH recom-
mends that workers not be exposed to more than 1 ng/m* in
the air during an 8-hour period (007). (See Health and
Safety Requirements, later in this section.)

The proposed dredging would affect terrestrial biota. Popu-
lations of gulls and terns that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the times of the day
when disturbances would occur. However, because none of
these species breeds in the immediate vicinity of the harbor,
no long-term displacement of populations is anticipated (048).

Some species of birds could come into contact with the con-
taminated sediments and water in the harbor and dewatering
barges, particularly during non-working hours (gulls) and
autumn migration periods (waterfowl and shorebirds) (048).

Changes in the harbor water column PCB concentrations and
reduced PCB accumulations in fish would be the two principal
long-term beneficial impacts of dredging.

Possible short-term adverse impacts of dredging would include
the followingi

• The area inside the sediment dispersal control
device used to detain roiled sediments would become
turbid during dredging and would very likely become
anoxic in the pre-dawn hours following a day of
dredging in organic "muck" sediments. Indications
are that 'disturbances* of polluted bottom sedi-
ments, especially if they have great quantities of
reduced compounds dissolved in the intersticial
waters, can elevate the expression of sediment
oxygen demand by as much as one order of magnitude.
Diurnal rhythms of respiration/photosynthesis in
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freshwater algae arc such that the lowest oxygen
leveli occur in pre-dawn houra. Consequently,
almost all respiring organisms inside the silt
curtains would be driven out or Bay die during
•arly morning hours after dredging (041)«

»

• If dredging occurs during the fall and spring,
there is a good chance that spawning fish may be
present in the harbor during the dredging activi-
ties. Chinook siaking fall runs siay be able to
swim around or leap over the silt curtains into a
highly PCB-laden body of water (048).

Dewatering. Under this alternative, barges would be used to
dewater dredged sediments. The barges could be moored in
the Upper Harbor during the dewatering process, then towed '

. , " to chore for solids removal. Wo special lining would be
>• necessary, since any water leakage would flow into the barges,

and become mixed with the supernatant. Decant water would
\ be pumped to the water treatment plant.

Some volatilization of PCBs would occur duric; dewatering.
Volatilization would be minimized during initial placement
of the dredged sediments by the decanting wattr layer. This
would reduce the estimated volatilization rate from 2 Ib
PCBs par day (for axposed sediments with an average concen-

•;" . tration of 1,000 ppm) to less than 1.0 Ib PC£r per day from
j the less contaminated (100 ppm) decanting layer (007). Other

measures that could be employed include: (1) placing the
lass contaminated sediments on top of the mor* contaminated
sediments during dredging; (2) placing a layer of an organic
material (e.g., digested activated sludge, manure) on top of
the dewatering sediments upon completion of dredging; or

; . (3) placing a synthetic liner on top of the water in the
barges during and following dredging. These measures would

. be axpected to keep PCB concentrations in the air above the
*^ bargas at about 2 ug/m» (007).

Water Treatment. All PCB-contamlnated water (supernatant
'from initial solids dewatering, leachate, rainwater, and
monitoring well water collected from the lagoon) would be

_. processed through a package watar.treatment plant. XI1 water
would be treated to PCB levels of below 1 ppb (the DSIPA
standard). Treatment plant affluent would be monitored (by
grab sampling and 24-hour sampling) to ansura that discharges
ware balov 1 ppb. An onsita laboratory would be available
to conduct the watar quality analyses. Effluant would be
discharged to the harbor or to a sanitary sewer. Water dis-
charged to the sanitary sewer system would ba processed again
through the WauJcegan municipal wastewater treatment plant
and discharged into the Das Plainas River.
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Solids Removal^rtxation, and Disposal. Volatilization would
be expected to occur during solids removal from the barges
and truck loading for transport to the batch plant.' The
highest reported concentration in a Slip No. 3 sediment sample
is about 500,000 ppm (001). The siaximum predicted KB con-

- centration in the air from solids removal operations is pre-
dicted to be less than 200 tag/a* for sediments with concentra-
tions of 100,000 ppm PCBs (007). These values were extra-
•polated from data for sand assuming a 3.6-mph wind and an
air temperature of €8'F. The volatilization rate from Waufcegan
Harbor muck should be less than from sand (007).

Dewatered sediment would be fixed into a nonflovable form
for offsite transport by truck. A sufficient amount of fixing
agent would be used to prevent vater loss, and covers may be
required to prevent volatilisation during transport. Rules
and regulations controlling the transport of hazardous mater-

y ials promulgated by the OSDOT, OSCPA, IDOT, IINK, and other
'• applicable regulatory agencies would be complied with. These

include cleanup, safety, and spill prevention and response
measures.

Offsite disposal of fixed dredged sediments and volatilization
. material would require approximately 1,650 truck trips to

the disposal site using a 10-yd* capacity truck. The estab-
lished full truck routes within the City of Waukegan hav*
sufficient capacity to accommodate the estimated truck traffic,
but some roadway congestion and roadway damage could occur
(048). Some species of terrestrial animals could come into
contact with contaminated materials if any loss occurs during
transport, and the contamination could be passed into other
terrestrial food chains (048).

Disposal of the fixed materials would be la a licensed chemi-
cal waste landfill, and would be in compliance with State
and Federal standards for PCB waste disposal. PCB materials

«. with concentrations greater than 50 ppm must be nonflovable
if they are to be disposed of la a licensed chemical waste
landfill (40 CFR 761) . Solids dcvatering and/or fixation
aust be complete enough to result in a nonflovable consis-
tency after transport for final disposal.

Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048)t

Koise. Noise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
levels could periodically occur in localized areas,

* they would be of relatively short duration. Hoise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area.
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Employment. Construction jobs created by the project
would temporarily reduce unemployment in tJbe erea.
Employment levels would return to previous levels at
the conclusion of the project.

Recreation. The noise and traffic congestion associated
with construction activities could have short-tern nega-
tive impacts on the public beach adjacent to the project
area.

Cultural Resources. Cnltural resources In the Waukegan
Harbor area would not be adversely affected. It is
possible thet the cleanup of PCs-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Healtn and Safety P:\juirenents. The PCB-contaminated soil,
sedijser.t, mucr, d-sv and water associated with cleanup ecti-
rities present potentially significant health hazards to
workeis involved in the cleanup. Xach specific cleanup acti-
vity and associated work function would require the definition
and enforcement of specific safety precautions *sd levels of
protection. Ecology and Environment, Inc., ha> prepared a
conceptual safety plan (See Appendix). The p i < - calls for
protection measures for workers who nay be eocp ied to PCfi-
contaminated materials. Ambient air monitor!: would be
performed, and all workers would require approp — ate levels
of protection. ' Depending an ambient air monitoring results,
respiratory and dermal protection may be requir*d dovmwind •
of site cleanup activities and the dewatering barges^ In
addition to persona! protection, the conceptual safety plan
specifies site entry procedures, decontamination procedures,
work limitations, a/id material disposal requirements. A
detailed health and safety plan would be prepared during
final design of the selected response measures.

s- Reliability

Dredcing. Both hydrrulic and clamshell dredges have bean
widely used in the ptst for dredging. Wo new technologies
are proposed to complete the dredging. Dredging technology
is well developed, ard the reliability of the equipment to
remove sediments from the slip and transport them to the
lagoons is high. Zf a stoppage of the hydraulic dredge
occurs during dredging, it is expected to result in some
temporary additional suspension of sediment in the vater
column because of interruption in hydraulic flow. Leakage
or rupture of the hydraulic dredge discharge pipeline could
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disperse PCB-laden water and sediment over previously un-
contaminated areas along the pipeline. The impact of such
spills could be minimized by prompt cleanup of the spilled
material end of any soil or-other material that was contami-
nated by the spill. A contingency plan would be established
for prompt cleanup. Leakage could either be eliminated by
pipe joint tightening or be controlled by joint caulking,
Bats, collection containers, or similar Beans. The collec-
ted solids could be disposed of with the PCB-contaminated
solids, and collecttd water could be taken to the water
treatment plant.

Dewatering Barges. The technology for construction of barges
and handling slurry materials is well developed and feasible.
Conventionally available flat-deck barges could be used for
dewatering. If a barge sank, PCB-ccntaminated water end
sediment would flow back into the harbor. However, such an
event is unlikely. If it occurred, additional dredging would
.be required to re-excavate the ipilled sediment. Some loss
of PCSs by way of the spilled supernatant would occur. It
is estimated that this loss would be less than 0.1 Ib of
PCBs if one barge sank.

If detention in the barges failed to lower the moisture eon-
tent to the extent originally anticipated, either more time
could be allowed or more fixing agent could be used. If
Bort time were allowed, the total mass of PCBs volatilized
would increase. If more fixing agent were used, the total
solids volume to be disposed of would increase.

Curing Cells. The technology for construction of the curing
cells is well developed and feasible. There are no unusual
construction details for the curing cell construction. Con-
struction could be accomplished using conventionally avail-
able materials and equipment. The risk of failure would be
low. If the upper clay line* failed, contaminated leachate
could be collected by the underdrain system. If the lower
clay liner also failed, contaminated soil would have to be
excavated and disposed of with the other contaminated solids.

If an exterior curing cell dike failed while a cell was
filled with incompletely cure fixed solids, PCB-contaminated
water and sediment could flow over a small area, requiring
cltanup operations and causing slightly increased volatili-
zation. The technology for dike design is well understood,
however, to the probability of dike failure would be ex-
tremely low.

Water Treatment. The water treatment system would use exist-
ing technology and equipment shown to be effective in PCB



removal. The treatment plant would include a clearvell for
detention of trtattd effluent prior to discharge. PCB con-
centrations in t_he cltarvell would be sionitored, and if
adequate removal were not achieved, the water could be re-
cycled through the plant until discharge standards (less
than 1 ppb PCBs) were act. '.

'••• ' Fixation. Fixation would use existing equipment in an appli-
cation similar to previous applications, but not yet estab-
lished for these high-moisture-content sediments. Laboratory
testing is now being conducted to verify that fixation can
be accomplished with existing available materials and equip-

:- Bent. It is anticipated that fixation will prove to be a
: technically feasible and reliable Mans of controlling water
'• loss. If fixation failed to prevent water loss, then solids

vou..:~. have to be devatered oechanically as proposed for Alter-
aatjve 3, or a waiver from that requirement of 40 CFR 761
vcul£ have to be obtained from the Regional Administrator.

:- Transportation. Transportation would be accocplished using
• - dump' trucks, failure could occur by loss of arterial from
*"' the cruck through leakage, spilling over the top, dusting,

volatilization, or spills resulting from vehicl* accidents.

The _ffpact of leakage, dusting, and volatilin-ion would be
tc disperse small amounts of PCBs all along th? haul routes.

r . The*e types of uncontrolled release could be Minimized by
! the r.se of tailgate seals and covers.

The rmpact of spills would be to deposit a quantity of PCB-
contamicated solids at one or sore isolated points. The

'•• risk of spills over the top of the truck could be Minimized
by rse of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and team ready during hauling.

Pentit Requirements

Perrit requirements are anticipated to include:

• DSCOE Section 10 (dredging) permit

' ' - • DSCOE Section 404 (disposal in waterways) permit

: • ICPA vatar quality certification on all DSCOE
permits

• VPDKS permit (State/Federal) for point-source
_ water discharge from the water treatment plant

• WauJcegan Port Authority dradging permit
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• IE?A permit for construction of wastewater treat-
Bent facilities

• Forth Shore Sanitary District approval if yattr
discharge goes to a sanitary sever •

• IDOT (Division of Waterways) permit for work in
public waterways

• XEPA (Division of Land and Voise) special waste
hauler's permit

• City of Waukegan construction permits

• Local land use approval

• Certification of Authority to haul PCB commodities
(ICC and I1CC)

• USEPA toxic substances disposal approval

• . I£PA approval if material is disposed in a cur-
rently non-PCB approved site

See Kason & Banger's report (003) for further discussion of
applicable governmental regulations.

Alternative 3; _Dredge-Devater in Lagoon-Dispose

Response Objectives
This alternative would remove all sediments from Slip Mo. 3
with concentrations of PCBs greater than SO ppm. If a 95 per-
cent removal efficiency were achieved, it would remove an
estimated 290,000 Ib of PCBs contained in approximately
10,900 yd* of sediments. This would remove about 93.5 per-
cent of all the PCBs now found in the Slip Mo. 3 and Upper
Harbor area (003).

Mathematical modeling conducted by HydroCual, Inc. (035),
indicates that dredging of the harbor sediments to a level
of 50 ppm PCB would reduce peak water column concentrations
by approximately one order of magnitude (to less than 0.1 ppb)
and fish body burdens to less than 5 ppm. Since this alter-
native would remove approximately 93.5 percent of all the
PCBs now found in Slip Mo. 3 and the Upper Harbor, results
are- expected to be similar to reductions predicted by the
model. Removal would also significantly diminish the exist-.
ing estimated volatilization rate of 12 to 40 Ib/yr of PCBs
released from the harbor into the local airshed by approxi-
mately an order of magnitude (007).
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All former land and water uses would be able to reiuoe after
cleanup activities are completed. No restrictions to future
uses would be expected.

Duration of Cleanup Activities

Dredging and related activities for Slip Wo. 3 would require
about 2 months. An additional 2 months would be required

,_ for dredging and related activities in the localized area
*~ requiring dredging of deep contaminated sand and silt. If
: . the water treatment plant were cot protected against freezing

veather, the dewatering lagoon would not be able to release
•lurry water to the plant during freezing conditions. Dredg-
ing would then have to occur during nonfreezing weather.

Because dredged solids would cot be fixed, they would have
>. to bo dewatered in the lagoon for an extended tine to reach

an adequate ronflcwable consistency for disposal. Even with
the enployr^nt of additional mechanical devatering,
ret*rtic>n tine it expected to be from 1 to 2 years.

Offaite transportation to the disposal tit* would begin ap-
... proxinately 3 to 4 months after conpletion of dredging.1 Transportation would ccntinue intermittently until projectl- completion. Tottfl project duration is estimated to be

2 years.
Inpacts and Mitigation »f Cleanup Activities

Dredging. Jtoilizc- of bottom sediments during dredging results
in sediment suspension and dispersion. The use of a hydraulic
dredge and the prc-per dredge head would minimile roiling and
sediment dispersion. /. sediment dispersal control system
(double silt curtain or steel sheet piling) would also be
employed to miniaize migration of suspended ?CBs out of the
dredging area. Tc assist in controlling sediment dispersion, •
water would be ecLtinually pumped from inside the Dpper Earbor
during construction to maintain net inflow at the Dpper Earbor
mouth. This woult tend to keep sediments from crossing the
control barrier. The water could be treated by addition of
polymer and/or activated carbon before the sediment barrier
is removed.
A program would be established to monitor the effectiveness
of the containment measures and to warn of the need for poly-
Bier addition or shutdown of dredging. A seiche warning
arrangement with the National Heather Service would also be
put in place so operations could be suspended if a seiche
ware imminent. The containment devices would be sost likely
to fail during a seiche due to the forces created by a sudden
difference in water level between the two sides of the sheet
piling or double silt curtain.
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A clamshell dredge nay be required in the localized area of
Slip No. 3 to remove the deep contaminated sediments (sand
and ailt) below the muck at the former OMC outfall. Spillage
of 15 to 30 percent of the 'sediments in a clamshell bucket
occurs while it is being raised. This spillage would create
a high degree of sediment suspension that would increase the
•concentration of PCBs in solution. A sheet pile cofferdam
would be employed to support the excavation aides and con-
tain these dredging activities. The water would be treated
by the addition of powdered activated carbon to remove dis-
solved PCBs before the cofferdam sediment barrier was removed.
The water level inside the cofferdam would be lowered to
create net inflow as an additional control measure.

The City of Waukegan maintains an emergency water intake in
Waukegan Harbor. This water intake, while a& integral part
of the Waukegan Earbor system, is rarely used. Project
activities would b« expected to be completed while the
intake was not in use. Zf, however, the intake was needed
during project activities, a monitoring program, including
sampling of raw and finished water, would be established
during the project to ensure the safety of the supplv. A
contingency plan would also be established to stop project
operations if any contamination entered the system.

Larsen* Marine Services would be adversely affected by any
dredging that inhibited or cut off access to its docks.
These impacts would be short-term and could be minimized by
scheduling dredging during periods that would cause the least
impact on Larsen Marine Services.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 Ib/day/acre from the exposed, agitated, and con-
taminated water area (030). Concentrations of less thaxx
2 ug/mj would be expected to be present in the air as a
result of dredging activites (007). By comparison, the OSHA
standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m1 in the air at any time. However, NIOSH recom-
mends that workers not be exposed to more than 1 ug/m1 in
the air during an 1-hour period (007). (See Health and
Safety Requirements, later in this section.)

The proposed dredging would affect terrestrial biota. Popula-
tions of gulls and terns that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the times of the day
when disturbances would occur. However, because none of
these species breeds in the immediate vicinity of the harbor,
no long-term displacement of populations is anticipated (048) .
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Some species of birds or other animals could come into contact
with the contaminated sediaents and water in the harbor and
dewatering lagoon, particularly during non-working hours
(gulls) and autumn stigration periods (waterfowl and shore-
bird*) (048).

Changes in the harbor water column FCB concentrations and
reduced PCS accumulations in fi&h would be the two principal
long-term beneficial Impacts of dredging.

Possible short-tens tdverse impacts o' dredging would include
the following:

• The area inside the aedime.it dispersal control
device ased to detain roiled sediments would become
turbid during dredging and would vary likely beccae
anoxic in the pre-davn houi* following a day of

' dredging in organic "auck* sediments. Indications
ara thzr "disturtancei" of polluted bottom sedi-

p. »ents, aspecially if they have great quantities of
!• reduced compounds dissolved in the intersticial

waters, can alevate the expression of sediment
oxygen demand by as vuch as one order of magnitude.

i Diurnal rhythms of respiration/photosynthesis in
L freshwater alqaa are such that the lowest oxygen

levels occur in pre-iawn hours. r ?>nsequently,
f almost all respirirg organisms ir> de the tilt

curtains would be driven out or r. die during
•arly »omin; hours after dredging J48).

• Zf dredging occurs daring che fall and spring,
i- there is a good chanci. that spawning fish Bay b«

present in the harbor during the dredging activi-
]' ties. Chinook Baking fall runs Bay be able to
• awii around or leap over the ailt curtains into a

highly PCB-laden body of vatar (048).
; Devaterino. Construction of a dewatering lagoon and treat-

a>ent facilities or. CMC property or another nearby aite would
remove this land froa other USQJ for the duration of the

i . project.
i *~- f

The lagoon would be constructed with impermeable clay liners
and a leachate collection system. The groundwater beneath
the lagoon would b« monitored by test wells to detect leakage
fron the lagoon.

Under this alternative, Tolatilization would be significantly
increased during retention of the dredged suterials in the
lagoon because stechanical dewatering would be employed. The
»UC system (or other channelization techniques) would be
used to channel the sediments for drainage of water to expose
them to air for evaporation and drying. After the top layer
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was dry, it would be removed and the process would be re-
peated. This would result in substantially acre volatiliza-
tion of PCBs to the ataosphere than for Alternatives 2B and
2D, sine* evaporation is a necessary part of the dewatering
process. The highest reported concentration in a Clip No. 3
sediment sample is about 500,000 ppm (008, 016). The. pre-
dicted PCB concentration in the air from volatilization above
•these sediments would be less than 200 ug/ml for sediments
with concentrations of 100,000 ppm PCBs. The volatilization
rate is predicted to be less than 163,000 ug/m*/ar or 63 lb/
day. Typical PCB concentrations range from about 500 to
5,000 ppm PCB. Predicted average concentrations in the air
from volatilization would be less than 6.6 ug/a», assuming a
typical PCB concentration of 1,000 ppm. The average volatili-
zation rate from these sediments is expected to be less than
5,375 ug/mVhr or 2 Ib/day PCB. These values are extrapo-
lated from data for sand, assuming a 3.6-mph wind and an air
temperature of 68T. The volatilization rate from WauXegan
Harbor Buck should be less than from sand (007).

Because this alternative would require store time for solids
dewatering, it would restrict land uses on the OMC.property
or another nearby site used for the lagoon for a longer
period than Alternative 2B. It would, however, involve less
total property use, since it would not require land for the
fixation process. •

Water Treatment. All PCB-contaminated water (supernatant
from initial solids dewatering, leachate, rainwater, $nd
monitoring well water collected from the lagoon) would be
processed through a package water treatment plant. All water
would be treated to PCB levels of below 1 ppb (the DSEPA
standard). Treatment plant effluent would be monitored (by
grab sampling and 24-hour sampling) to ensure that discharges
were below 1 ppb. An onsite laboratory would be available
to conduct water quality analyses. Effluent would be dis-
charged to the harbor or to * sanitary sewer. Water dis-
charged to the sanitary sewer system would be processed again
through the Waukegan municipal wastewater treatment plant
and discharged into the Des Plaines liver.
Solids Removal and Disposal. Volatilization would be ex-
pected to occur during solids removal from the lagoon and
truck loading for offsite transport. The highest reported
concentration in a Slip No. 3 sediment sample is about
500,000 ppa (008, 016). The predicted PCB concentration in
the air froa volatilization above these sediments would be
less than 200 ug/m1 for sediments with concentrations of
100,000 ppa PCBs. The volatilization rate is predicted to
be less thin 163,000 ug/m»/hr or €3 lb/ day. Typical PCB
concentrations range from about 500 to 5,000 ppm PCB. Pre-
dicted average concentrations in the air froa volatilization
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would be less than 6.6 ug/n>, assuming a typical PCS concen-
tration of 1.000 ppa. Tht average volatilization rat* from
these sediment* is expected to be less than 5,375 vg/m»/hr
or 2 Ib/day PCB. These values are extrapolated from data
for sand, assuming a 3.5-mph wind and an air temperature of
S8*F. The volatilization rate from Wavkegan Harbor »uck
Should be less than from sand (007) . Since the sediments
would be dry, ?CB-laden dust particles nay be dispersed in
the air by excavation activities. This may cause *jr±>ient
eir concentrations to exceed 1,000 ng/m».

Additional precautions would be required during offsite trans-
portation of the non-fixed materials. Trucks would have to
employ e liner (such as heavy-duty plastic sheeting) to pre-
vent leakage or spillage. Cover or closure of thu trucks
would be required to prevent spillage and volatilization
during transport. Rules and regulations controlling the
transport of toxic materials promulgated by tJie DSIOT, CSEPA,
I DOT, UNA, and other applicable reguletory rgencies would
be complied with. These include cleanup, safety, and spill
prevention and response measures.

Offsite disposal of fixed dredged sediaentt and liner
material would require approximately 16,700 trucK trips
to the disposal site using a 10-ydJ capacity truck. The
established full truck routes within the Cit.v of Waukegan
have sufficient capacity to accooarcdate th<» fttina-ed truck
traffic, but some roadway congestion and rr*iway damage
could occur (048). Come species of territorial animals
could come into contact witi contaminated »*-*rials if any
loss occurs during transport, and the contamination could be
passed into other terrestrial food chains ;0«ii).

Disposal of the Materials jould be in a licensed chemical
waste landfill, and would be in compliance with State and
Federal standards for PCS vaste disposal. KB suterials
with concentrations greater than 50 p?m Bust be noaf lovable
if they are to be disposed cf la a chemical waste landfill
(40 CTR 761). Solids dewatering Bust be complete enough to
result in a nonf lovable consistency after transport to the
finsl disposal site. If a nonf lovable consistency cannot be
obtained, fixation will b% required.
Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048):

Hoise. Hoise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
levels could periodically occur in localized areas,
they would be of relatively short duration. Voise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area.
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Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previous levels at
the eorclusion of the project.

Recreation. The noise and traffic congestion associated
with construction activities could have short-term nega-
tive impacts on the public beach-adjacent to the project
area. .

The City of Waukegan uses the site proposed for the
dewatering lagoon as a parking area for its public fes-
tivals. This alternative would preclude this use for
the project duration. The city would have to arrange
other transportation means (such' as a shuttle system
between the downtown area and the beach) because no
Alternative parking facilities are available.

Cultural Resources. Cultural resources in the Waukegan
Harbor area would not be adversely affected. It is
possible that the cleanup of PCs-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Health and Safety Requirements. The ?CB-contaminated soil,
sediment, muck, dust, and water associated with cleanup ac-
tivities present potentially si-rnificant health hazards to
workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defi-
nition and enforcement of specific safety precautions and
levels of protection. Ecology and Environment, Inc., has
prepared a conceptual safety plan (see Appendix). The plan
calls for protection treasures for workers who My be exposed
to PCB-contaminated materials. Anbient air monitoring would
be performed, and all workers would require appropriate levels
of protection. Depending on ambient rir monitoring results,
respiratory and dermal protection may be required downwind
of site cleanup activities and the holding lagoon. Zn addi-
tion to personal protection, the conceptual safety plan
specifies site entry procedures, decontamination procedures,
work limitations, and material disposal requirements. A
detailed health and safety plan would be prepared during
final design of the selected response measures.

Reliability

Dredging, loth hydraulic and clamshell dredges have been
widely used in the past for dredging. -80 new technologies
are proposed to complete the dredging. Dredging technology
is well developed, and the reliability of the equipment to
remove sediments from the slip and transport them to the
lagoons is high. If a stoppage of the hydraulic dredge occurs
during dredging, it is expected to result in some temporary
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additional suspension of sediment in the water column because
_ of interruption in hydraulic flow. Leakage or rupture of

the hydraulic dredge discharge pipeline could disperse PCB-
laden water and sediment.over previously uncontaminated areas
Along the pipeline. The impact of such spills could be air.i-

r- - siized by prompt cleanup of the spilled material Anil of any
•oil or other material that was contaminated by the spill.

' * A contingency plan would be established for prompt cleanup.
_ Leakage could either b« eliminated by pipe joint tightening
^" or be controlled by joint caulking, mats, collection con-
i tainers, or similar means. The collected solids could be

disposed of with the PCB-contaninated solids, and collected
j- water could be taken to the water treatment plant.

Devatering Lagoon. The technology for construction of lintd
lagoons is well "developed and feasible. Th»re are no unut.ua!
construction details for the lagoon construction. Constrvc-

*- . tion could be accomplished using conventionally available
materials and equipment. The risk of failure would be low.

v-; of the upper clay liner failed, contaminated leachate could
| be collected by the underdrain system. If the lower clay

liner also failed, contaminated soil would have to be exca-
vated And disposed of with the other contaminated solids.

If an exterior lagoon failed, PCB-contâ Ir.ated water
sediment could flow over A very large area, requiring sub-

P stantial cleanup operations And causing greatly increased
{ volatilization. The technology for dike design is well

understood, however, «o the probability of dike failure
r. would be extremely low.

If detention in the lagoon failed to lower the moisture cci.-
tent to the euctent originally Anticipated, more time would
have to be Allowed. If more time were allowed, the total

[, mass of PCBs volatilized would increase.

r- Water Treatment. The water treatment «v»tejn would use
existing technology «.nd equipment Bhovr. to be effective ir.
PCS removal. The treatment plant would include a clearveii
for detention of treated effluent prior to discharge. PCI
concentrations in the clearveii would be sior.itored, and il
adequate removal were not achieved, the water could be re-
cycled through the plant until discharge standards (less
than 1 ppb PCBs) were feet.

Transportation. Transportation would be accomplished using
(Jump ̂ ruc)cs~. Failure could occur by, loss of material from
the truck through leakage, spilling over the top, dusting,
volatilization, or spills resulting from vehicle Accidents.

The impact of leakage, dusting, and volatilization would be
to disperse small amounts of PCBs all Along the haul routes.
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These types of uncontrolled release could be pdnimized by
the use of tailgate seals and covers.
The impact of spills would be to deposit a quantity'of PCB-
contajninated solids at ona or more isolated points.: The
risk of spills over the top of the truck could be sdnlmized
.by use of a cover. The risk of vehicle accidents is rela-
"tively small, but it could be compensated for by having a
response plan and teas ready during hauling.

Permit Requirement*

Permit requirements are anticipated to include:

• CSCOE Section 10 (dredging) permit

2 • USCOE Section 404 .(disposal in waterways) permit

• IEPA water quality certification on all CSCOE
permits

• Vaukegan Port Authority dredging permit

• IZPA permit for construction of wastewater treat-
ment facilities

•

e NPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

• North Shore Sanitary District approval if water
discharge goes to the sanitary sever

• IDOT (Division of Waterways) permit for work in
public waterway!

• IEPA (Division of Land and Voise) special waste
hauler's permit

• City of Waukegan construction permits

• Local land use approval

• Certification of Authority to haul PCB commodities
(ICC and IICC)

• OSEPA toxic substances disposal approval

• • IE?A approval if material is--disposed la a cur-
rently non-PCB approved site

See Mason ( Banger's report (003) for further discussion of
applicable governmental regulations.
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UPPER HARBOR

Alternative 2B: Dredge-Devater in Lagoon-rix-Dis_pose

. Kasponse Objective

This alternative would remove all sediments from t£e Upp«r
Barbor vith PCB concentrations greater than 50 ppm.' If a
95 percent removal efficiency vert achieved, it would remove
an estimated 4,800 Ib of PCBs contained in approximately
35,700 yd1 of sediment*. This would remove al>out 1.5 percent
of all the PCBs now found in the Slip No. 3 and U^per Earbor

,-- area (003).

Assuming that exposed sediment PCB concentrations are reduced
below 50 ppm in the harbor, peak water column concentrations
of PCBs are expected to be reduced to 0.1 ppb and fish body
burdens are expected to decline to less than 5 ppm (035).'
(If the Upper Harbor were remedied without remedying Elic

' • No. 3, this would not be true.) Removal would also dimmish
[' the existing estimated volatilization rate of 12 to 40 ls/yr

of PCBs that are released from the harbor into the local
,. airshed by approximately an order of magnitude (007).

All former land and water uses would be able to resume after
cleanup activities are completed. Bo restrictions to future

r~ • uses would be expected.
i

Duration of Cleanup Activities

Dredging and related activities of the Upper Earbor would
require about 3 Btonths. (This would be in addition tc the
4 months required for the dredging and related activities of

'" . Slip Bo. 3.) Zf the water treatment plant were not protected
against freezing weather, the devatering lagoon would net be
able to release slurry water to the plant during fiê zir,?
conditions. Dredging would then have to occur durir-g r.or.-
freezing weather.

Solids removal to -the batch plant would begin about 2 norths
after dredging activities are completed. Removal and fixa-
tion of the dewatered sediments would require 2 to 3 months.
Offsite transportation to the disposal site would be concur-

T • rent with the fixation process. Total project duration is
estimated to be 13 months.

_ Impacts and Mitigation of Cleanup Activities

Dredging. Roiling of bottom sediments during dredging results
in sediment suspension and dispersion. The us* of a hydraulic
dredge and the proper dredge head would minimize roiling and
sediment dispersion. A sediment dispersal control system
(double silt curtain or steel sheet piling) would also be
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employed to minimize migration of suspended PCBs out of the
dredging area. To assist in controlling sediment dispersion,
water would be continually pumped from inside the Upper Harbor
during construction to maintain net inflow at the Upper Harbor
mouth. This would tend to keep sediments from crossing the
control barrier. The water could be treated by addition of

. polymer and/or activated carbon before the sediment barrier
is removed.

A program would be established to monitor tha effectiveness
of the containment measures and to warn of tha need for poly-
mer addition or ahutdown of dredging. A seiche warning ar-
rangement with the National Weather Service would also be
put in piece so operations could be suspended if a seiche
were imminent. The containment devices would be the most
likely to fail during a seiche due to the forces created by
a auddan difference ia water level between the two sides of
the sheet piling or double silt curtain.

The City of Waukegan maintains an emergency water intake in
Waukegan Harbor. This water intake, while an integral part
of tha Waukegan Earbor system, is rarely used. Project
activities would be expected to be completed while the
intake was not in use. If, however, the intake was needed
during project activities, a monitoring program, including
sampling of raw and finished water, would be established
durizg the project to ensure the safety of the supply. A
contingency plan would also be established to stop project
operations if aay contamination entered the system.

Larsen Marine Services would be adversely affected by any
dredging that inhibited or cut off access to its docks.
These impacts would be short-term and could be minimized by
scheduling dredging during periods that would cause the
least impact on Larsen Marine Services.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 Ib/day/acra from the expoaed, agitated, and con-
taminated water area (030). Concentrations of lass than
2 ug/m» would be expected to be present ia the air as a re-
sult of dredging activities (007). By comparison, the OS HA
atandard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m» in the air at any time. However, JilOSH recom-
mends that workers not be exposed to more than 1 ug/m* ia
the air during aa 1-hour period (007). (See Health and
Safety Keouirements, later ia this section.)

The proposed dredging would affect terrestrial biota. Popula-
tions of gulls and tems that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the times of the day
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when disturbances would occur. Eovevcr, because none of
these species breeds in toe immediate vicinity of the harbor,
no long-term displacement of populations is anticipated (048) .

Come specie* of birds or other animals could come Into contact
with the contaminated sediments and water in the harbor and
dewatering lagoon, particularly during non-working: hours
(yulls) and autumn migration periods (waterfowl and shore-
birds) (048).

Changes in the harbor water column PCB concentrations and
reduced PCB accumulations in fish would be the two principal
long-tern beneficial impacts of dredging.

Possible short-term adverse impacts of dredging would include
the following:

• The area inside the sediment dispersal control
device used to detain roiled sediments would become
turbid during dredging and would very likely become
anoxic in the pre-davn hours foliating a day of
dredging in organic "muck" sediments. Indications
are that "disturbances* of pollut*' bottom sedi-
ments, especially if they have gr**: quantities of
reduced compounds dissolved in th« intersticial
waters, can elevate the expression of sediment
oxygen demand by as tiuch as one or;'tr of magnitude.
Diurnal rhythms of respiration/photosynthesis in
freshwater algae are such that the lowest oxygen
levels occur in pre-dawn hours. Consequently,
almost ell respiring organisms inside the silt
curtains would be driven out or suy die during
•arly aborning hours after dredging (048).

• If dredging occurs during the fall end spring,
there is a good chance that spawning fish nay be
present in the harbor during the dredging activi-
ties. Chinook Baking fall runs My be able to
svim around or leap over the silt curtains into a
highly PCB-laden body of water (048).

Dewatering. Construction of'a dewatering lagoon and treat-
ment facilities on OMC property or another nearby »ite would
remove this land from other uses for the duration of the
project.

The lagoon would be constructed with impermeable clay liners
and a leachate collection system. The groundwater beneath
the lagoon would be s»nitored by test wells to detect leakage
froa the lagoon.

•

lotae volatilization of PCBs would occur during dewatering.
Volatilization would be minimized during initial placest.-.t

?D525.022



T

of th* dredged sediments by the decanting water layer. Thi»
Bight reduce the estimated volatilization rat* from 1.4 Ib
PCBs per day (for exposed sediments with a typical concentra-
tion of 100 ppm) to less than 1 Ib PCBs per day fron less
contaminated decanting water layer (007, 030). Other measures
that could be employed include: (1) placing the less! con-
taminated sediments on top of the more contaminated se'diments
during dredging; (2) placing a layer of an organic material
(e.g., digested activated sludge, manure) on top of the de-
watering sediments upon completion of dredging} or (3) plac-
ing a synthetic liner on top of the water In the lagoon dur-
ing and following dredging. These measures would be expected
to keep PCS concentrations ia the air above the lagoon at
about 2 ug/a* (007).

Water Treatment. All PCB-contaminated water (supernatant
from initial solids dewatering, leachate, rainwater, and
monitoring well water collected froa the lagoon) would b«
processed through a package water treatment plant. All water
would b« treated to PCB levels of below 1 ppb (the DSEPA
standard). Treatment plant effluent would b* monitored (by
grab sampling and 24-hour sampling) to ensure that discharges
were below 1 ppb. Aa onsite laboratory would be available
to conduct, the water quality analyses. Effluent would b*
discharged to the harbor or to a sanitary sewer. Water dis-
charged to the sanitary sewer system would b* processed again
through the Waukegan municipal wastevater treatment plant
and discharged into the DCS Plain** Kivar.
Solids Removal, Fixation, and Disposal. Volatilization
would be expected to occur during solids removal from the
lagoon and truck loading for transport to the batch plant.
The highest reported concentration in Upper Earbor sediments
is about 500 ppm PCBs. The maximum predicted PCB concentra-
tion in th* air from solids removal operations is predicted
to b* less than 6.6 ug/m». Typical PCB concentrations range
froa about 50 to 500 ppa PCBs. Average PCB concentrations
in the air are expected to b* less than 1.0 ug/a* for sedi-
ments with concentrations of 100 ppa PCBs (007). These
values were extrapolated froa data for sand, assuming 3.€-aph
wind and an air temperature of il*F. The volatilization
rate froa Waukegan Earbor muck should b* less than froa sand
(007).

Dewatered sediment would be fixed into a nonflowabl* fora
for offsit* transport by truck. A sufficient amount of fixing
agent would b« used to prevent water loss, and covert may b«
r*quir*d to prevent volatilization during transport. Jtules
and regulations controlling th* transport of hazardous mate-
rials promulgated by the OSDOT, USEPA, IDOT, XIX*, and other
applicable regulatory agencies would be complied with. These
include cleanup, safety, and spill prevention and response
measures.



Offiite disposal of fixed dredged sediments, volatilization
asaterial, and liner siaterial would require approximately
1,220 truck trips to the disposal site using a 10-yd* capa-
city truck. The established full truck routes within the
City of WauJcejan have Sufficient capacity to accommodate
the estzjtated truck traffic, but some roadway congestion and
roadway damage could occur (048). Some species of-.terres-
trial animals could come into contact with contaminated
Siiteriais if any loss occurs during transport, and the con-
tamination could be passed into other terrestrial food chains
(048).

Disposal of the materials would be in a licensed cheaical
VLSte landfill, and would be in compliance with State and
Federal standards for PCB waste disposal. PCB materials
with concentrations greater than 50 ppc must be nonflovable
i* they are to be disposed of in a chemical waste landfill
(40 CFR 761) . Solids devatering and/or fixation Bust be
complete enough to result in a nonflowable consistency after
transport for final disposal.

Additional En v i r p run e n t a 1 Imp a c t s. Implementation of this
alternative would also have the following iapacts (048)t

Ko:.se. Roise would be produced by construction, dredg-
inu, and transportation activities. Although high noise
levels could periodically occur in localized areas,
th«y would'be of relatively short duration. Noise im-
parts could temporarily diminish people's enjoyment of
the public beach adjacent to the project araa.

Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previous levels at
the conclusion of the project.

Kecreation. The noise and traffic congestion associated
with construction activities could have short-term nega-
tive impacts on the public beach adjacent to the project
area.
The City of Waukegan uses the site proposed for the
dewatering lagoon as a parking area for its public fes-
tivals. This alternative would preclude this use for
the project duration. The city would have to arrange
other transportation Beans (such as a shuttle system
between the downtown area and the beach) because no
alternative parking facilities are available.
Cultural Hesources. . Cultural resources in the WauXegan
fcarbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminated sediaents
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would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Health and Safety Eeguirements. The PCB-contaminated toil,
sediment. Buck, dust, and water associated with cleanup ac-
tivities present potentially significant health hazards to
.workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defini-
tion and enforcement of specific safety precautions and
levels of protection. Ecology and Environment, Inc., has
prepared a conceptual safety plan (see Appendix). The plan
calls for protection measures for workers who may be exposed
to PCB-contaminated materials. Ambient air monitoring would
be performed, and all workers would require appropriate levels
of protection. Depending on ambient air monitoring results,
respiratory and dermal protection nay b* required downwind
of site cleanup activities and the dewatering lagoons. In
addition to personal protection, the conceptual safety plan
specifies site entry procedures, decontamination procedures,
work limitations, and material disposal requirements. A
detailed health and safety plan would be prepared during
final design of the selected response measures.

Reliability

Dredging. Hydraulic dredges have been widely used in the
past for dredging. No new technologies are proposed to com-
plete the dredging. Dredging technology is well developed,
and the reliability of the equipment to remove sediments
from the Upper Harbor and transport them to the lagoons is
high. If a stoppage of the hydraulic dredge occurs during
dredging, it is expected to result in some temporary addi-
tional suspension of sediment in the water column because of
interruption in hydraulic flow. Leakage or rupture of the
hydraulic dredge discharge pipeline could disperse PCB-laden
water and sediment over previously uncontaminated areas along
the pipeline. The impact of such spills could be mininized
by prompt cleanup of the spilled material and of any soil or
other material that was contaminated by the spill. A contin-
gency plan would be established for prompt cleanup. Leakage
could either b« eliminated by pip* joint tightening or be
controlled by joint caulking,'mats, collection containers,
or similar means. The collected solids could be disposed of
with tht ?CB-eontaminated solids, and collected water could
be taken to the water treatment plant.
Debatering Lagoon and Curing Cells. The technology for con-
struction of lined lagoons is well developed and feasible.
There are no unusual construction details for the lagoon
construction. Construction could be accomplished using con-'
ventionally available materials and equipment. The risk of
failure would be low. If the upper clay liner failed, con-
taminated leachate could be collected by the underdrain system.

PD525.022



If the lower clay liner also failed, contaminated soil would
have to b« excavated and disposed of with tJ.e other contuai-

~ Bated solids.

' Jf an exterior lagoon dike failed, PCS-contaminated water
and sediment could flow over a large area, requiring sub-
stantial cleanup operations and causing greatly increased
volatilisation. The technology for dike design ir well
understood, however, to the probability of dike failure
would be extremely lov.

If an exterior curing cell dike failed while a cell was
filled with incompletely cured fixed solids, PCB-contaainated

' water and sediment could flow over a small area, requiring
cleanup operations and causing slightly increased volatili-
zation. The technology for dike design is well understood,
however, so th* probability of dike failure would be ex-

__ .', treacly low.

r. If detention in the lagoon failed to lower the moisture con-
' .. tort to the extent originally anticipated, either more time
l" could be allowed or rore fixing agent could be used. If

more tine were a Hovel, the total mass of PCBs volatilized
• would increase. If more fixing agent were used, the total
L solids voluae to disposed of would increase.

i- Vater Treatrert. The water treatment system would use exist-
1 ing tecr^ology and equipment shown to be effective in PCS
*' removal. The treatmei.t plant would include a clearvell for

detention of trotted effluent prior to discharge. PC3 con-
centrations in the cltarvell would be monitored, and if ade-
quate removal wore not achieved, the water could be recycled
through the plant until discharge standards (less than 1 ppb
PCBs) were met.

- " Fixation. Fixation would use existing equipment in an appli-
- r. cation similar to previous applications, but act yet estab-

; lished for these high-moisture-content sediments. Laboratory
'-- testing is BOW being conducted to verify that fixation can

be accomplished with existing available Materials and equip-
ment. It is anticipated that fixation will prove to be a
technically feasible and reliable means of controlling water

- * loss. If fixation failed to'prevent water loss, then solids
would have to be dewatered mechanically as proposed for alter-

' native 3, or a waiver from that requirement of 40 CTR 761
would have to be obtained from the DSEPA Regional Xdminls-

<r. trator. "
Transportstion. Transportation would be accomplished using
dump "trucks. Failure could occur by loss of material from
the truck through leakage, spilling over the top, dusting,
volatilization, or spills resulting from vehicle accidents.
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The impact of leakage, dusting, and volatilization would be
to disperse email amounts of PCBs all along tha haul routas.
These types of uncontrolled release could be minimized by
the use of tailgate seals and covers.

The impact of spills would be to deposit a quantity of PCB-
• contaminated solids at one or more isolated points. . The
risk of spills over the top of the truck could be minimized
by use of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and team ready during hauling.

Permit Requirements

Permit requirements are anticipated to Includet

• USCOE Section 10 (dredging) permit

• USCOI Section 404 (disposal in waterways) permit

• IEPA water quality certification on all CSCQE
permits

• HPDZS permit (State/Federal) for point-source
water discharge from the water treatment plant

• Vaukegan Port Authority dredging permit

• IE?A permit for construction of wastewater traat-
(*ent facilities

• North Shore Sanitary District approval if water
discharge goes to a sanitary sewer

• IDOT (Division of Waterways) permit for work in
public waterways

• XZPA (Division of Land ajid Voice) special waste
hauler's permit

• City of Waukegan construction permits

• Local land use approval
• Certification of Authority to haul PCB commodities

(ICC and Z1CC)

• OSCPA toxic substances disposal approval
• XEPA approval if material is disposed la a. cur-

rently non-PCB approved site
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See Mason & Hanger's report (003) for further discuision of
governmental regulations.

I

Alternative 3; Dredce-Dewater in Lagoon-Dispose
*

Response Objective* :

This alternative would remove all sediments from the Upper
Harbor with PCS concentratior.s greater than 50 ppn. If a
§5 percent removal efficiency were achieved, it would remove
an estimated 4,800 Ib of PCBs contained in approximately
35,700 yd1 of sediments. This would remove about 1.5 per-
cent of all the PCBs now found in the Slip No. 3 and Upper
Earbor area (003).

Assuming that exposed sediment PCE concentrations are re-
duced below 50 ppn in the h&rbor, peak, water column concen-
trations of ?CBs are txp«ct*i: to be reduced to 0.1 ppb and
fish body burdens are expectoA to decline to less than 5 ppn
(035) . (If the Upper Barter *ere remedied without remedying
Slip No. 3, this would not be trut.) Removal would also
diminish the existing estimated volatilization rate of 12 to
40 Ib/yr of PCBs that aro released from the harbor into the
local airshed by approxinately an order of magnitude (007).

All frrrer Lard and water usws wou3d be able to resume after
cleanup activities are completed. Mo restrictions to future
uses would b* expected.

Duration of Cleanup Activities

Dredging and related activities for the Upper Harbor would
require about. 3 months. (This is in addition to the 4 months
retired for the dredging ami related activities of Slip
Wo. 3.) If the water treatment plant were not protected
against freezing weather, the dewetering lagoon could not
release slurry water to the plant during freezing condition:.
Dredging would then have to occur during nonfreezing weather.

Because dredced solids would not be fixed, they would have
to b« dewatered in the lagoon for a>n extended time to reach
an adequate nonflovable consistency for disposal. Even with
the employment of additional mechanical dewatering (ROC),
retention time is expected to be from 1 to 2 years.

Offsite transportation to the disposal Bite would begin ap-
proximately 3 to 4 months after completion of dredging.
Transportation would continue intermittently until project
completion. Total project duration is estimated to be
3 year*.
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Impact* and Mitigation of Cleanup Activities

Dredging. Roiling of bottom sediments during dredging results
in sediment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge head would minimize roiling and
sediment dispersion. X sediment dispersal control System
(double tilt curtain or steel aheet piling) would also be
'employed to minimize migration of suspended PCBs out of the
dredging area. To assist in controlling sediment dispersion,
water would be continually pumped from inside the Upper Earbor
during construction to maintain net inflow at the Upper Earbor
mouth. This would tend to keep sediments from crossing the
control barrier. The water could be treated by'addition of
polymer and/or activated carbon before the sediment barrier
is removed.

X program would be established to monitor the effectiveness
of the containment measures and to warn of the need for poly-
mer addition or shutdown of dredging. X seiche warning
arrangement with the National Weather Service would also be
put in place so operations could be suspended if a seiche
vere imminent. The containment devices would be the most
likely to fail during a seiche due to the forces created by
a sudden difference in water level between the two sides of
the sheet piling or double silt curtain.

The City of Vaukegan maintains an emergency water intake in
Waukegan Earbor. This water intake, while an integral part
of the Waukegan Harbor system, is rarely used. Project
activities would be expected to be completed while the
intake was not in use. "Xf, however, the intake was needed
during project activities, a monitoring program, including
sampling of raw and finished water, would be established
during the project to ensure the safety of the supply. X
contingency plan would also be established to stop project
operations if any contamination entered the system.

Larsen Marine Services would be adversely affected by any
dredging that inhibited or cut off access to its docks.
These impacts would be short-term and could be minimized by
scheduling dredging during periods that would cause the
least impact on Larsen Karine Services.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expected to b« roughly
0.3 to 0.4 Ib/day/acre from the exposed, agitated, and con-
laminated water area (030). Concentrations of less than
2 ug/»» would be expected to be present in the air as ,a
result of dredging activities (00?) . By comparison, the
OSEX standard for maximum worker exposure to Xroclor 1242 is
1,000 ug/m» in the air at any time. However, SIOSH recom-
mends that workers not be exposed to more than 1 ug/m* in
the air during an 1-hour period (007) . (See Health and
Safety Requirements, later in this section.)
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The proposed dredging would affect terrestrial biota. Popula-
tions of gulls and terns that currently reside mad feed in
the vicinity of the harbor would be disturbed by Increased
noise and activity levels and may move to another area_along
the shoreline of Lake Michigan during the times of -the day
when disturbances would occur. However, because none of
these species breeds in the immediate vicinity of the harbor,
&o long-tern displaceaent of populations is anticipated (048).

Some species of birds or other animals could come into contact
with the contaminated sediments and water in the harbor and
dewatering lagoon, particularly during non-working hours
(gulls) and autumn migration periods (waterfowl and shore-
birds) (048) .

_ Changes in the harbor water column PCB concentrntions and
- ; : reduced PCS accumulations in fish would be the tvo principal
7 tJ long-term beneficial impact! of dredging.

r- Possible short-term adverse impacts of dredging vould include
( the following:

• The area inside the sediment dispersal control
device used to detain rciled sediments would become
turbid during drecasro and would rrry 3ikely become
anoxic in the pre-cawr. bocrs fo3 lowing a day of
dredging in organic "muck" s*dimeats. Indications
are that "disturbances" of polluted bottom sedi-
ments, especially if they htve rraat quantities of
reduced compounds dissolved in t-va ii-.ersticial
waters, can alevate the expression of sediment
oxygen demand by as much as on* cedar cf magnitude.
Diurnal rhythms of respiration/photosynthesis in
freshwater algae are such that rhe lowest oxygen
levels occur in pre-dawn hours. Contequently,
almost all respiring organisms inside the silt
curtains would i* driven out or may die during
•arly moraicg hours after dredgiuc (048).

• If dredging occurs during the fall and spring,
there is a good chance that spawring fish may be
present in the harbor during the dredging activi-
ties. Chinook making fall runs may be able to
•via around or laap over the tilt curtains into a
highly PCB-laden body of water (048).

pewatering. Construction of a dewataring lagoon and treat-
ment fa"cTlities on CMC property or another nearby site vould
remove this land from other uses for the duration of the
project.
The lagoon vould be constructed with impermeable clay liners
and a leachate collection system. The groundwater beneath
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th* lagoon would b« monitored by test wells to detect leakage
fro* the lagoon.
Under this alternative, volatilization would be significantly
increased during retention of the dredged materials in the
lagoon because mechanical dewatering would be employed. The
KUC system (or other channelization techniques) would be
used to channel the sediments for drainage of water to expose
them to air for evaporation and drying. After the top layer
was dried, it would be removed and the process repeated.
This would result in substantially store volatilization of
PCBs to the atmosphere than for Alternative 21, since evapora-
tion is a necessary part of the dewatering process. The
highest reported concentration in Upper Earbor sediments is
about 500 ppm PCB. The maximum predicted PCB concentration
in air above these sediments would be less than (.€ ug/m>,
w«ll below 1,000 ug/m>, the OSHA standard. The volatiliza-
tion rate is predicted to be less than 5,375 ug/m»/hr.
Typical concentrations are about SO to 500 ppm. Predicted
average PCB concentrations in the air would be less than
1.0 ug/m*. The average volatilization rate is expected to
be about 725 ug/a'/hr or 1.4 Ib/day of PCBs. These values
were extrapolated from data for sand, assuming a wind speed
of 3.6-mph and an air temperature of (8*7. The volatiliza-
tion rate from VauXegan Harbor muck, should be less than from
sand (007).

Because this alternative would require wore time for solids
dewatering, it would restrict land uses on the OHC property
or other nearby site used for the lagoon for * longer period
than Alternative 2B. It would, however, involve less total
property use, since it would not require land for the fixa-
tion process.
Water Treatment. All PCB-contaminated water (supernatant
from initial solids dewatering, leachate, rainwater, and
monitoring well water collected from the lagoon) would be
processed through a package water treatment plant. All water
would be treated to PCB levels of below 1 ppb (the USEPA
standard). Treatment plant effluent would be monitored (by
grab sampling and 24-hour sampling) to ensure that discharges
were below 1 ppb. An onsite laboratory would be available
to conduct water quality analyses. Effluent would be
discharged to the harbor or to a sanitary sewer. Water
discharged to the sanitary sewer system would be processed
again through the Waukegan municipal wastewater treatment
plant and discharged into the Des Flalnes JLiver.

Solids Removal and Disposal. Volatilization would be expec-
ted to occur during solids removal from the lagoon and truck
loading for offsite transport. The highest reported concen-
tration in Upper Harbor sediments is about 500 ppm PCB. The
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m*xinun predicted PCB concentration in air above theie sedi-
ments would be less than €.6 ug/m1, well below 1,000 ug/n>J,
the OSHA standard. The volatilization rate it predicted to
be less than 5,375 ug/m»/hr. Typical concentrationa are
about 50 to 500 ppm. Predicted average PCS concentrations

_. - in the air would b« less than 1.0 ug/m* for sediments with
"~ concentrations of 100 pptn PCBs. The average volatilization

rate is expected to be about 725 ug/n'/hr or 1.4 Lb/day sf
PCBs. These values were extrapolated from data for sand,

T • assuming a wind speed of 3.6-mph and an air temperature of
fB'F. .The volatilization rate from WauXegan Harbor muc'-c
should be less than from sand (007). Increased concentra-
tions of PCBs siay result in the air from PCB-contaainatcd
dust produced by excavation activities, since these solids
will be dry and dusty.

Additional precautions would be required during offsite
, transportation of the non-fixed materials. Trucks w^uld

have to employ a liner (such as heavy-cut} plastic sheeting)
to prevent leakage or spillage. Cover ox closure of ti;«
trucks would be required to prevent »piil*ge and voletiii-
*ation during transport. Rules and regul.tions control'ing
the transport of toxic materials promulgated by the GSICT,r" DSEPA, IDOT, IXNR, and other applicable regulatory agencies

•; would be complied with. These include cleanup, tsfrty, and
•pill prevention and response measures.r. Off site disposal of fixed dredged tediirents ar.d liner malaria*1,
would require approximately 6,110 truck trips to the d.V?- '
posal site using a 10-ydJ capacity trucx. The «ttabj.ial-.*d
full truck routes within the City of Kaukegan have sufficient
capacity to accommodate the estimate-i truck traffic, L*vt
•ome roadway congestion and roadway danaqe could occur (04j).
Some species of terrestrial animals could come into contact
with contaminated materials if any loss occurs during trans-
port, and the contamination could be passed into other ter-
restrial food chains (048).

Disposal of the materials would be in a licensed chemicul
vastt landfill, and would b« in compliance with State and
Federal standards for PCB wasta disposal. KB materials
with concentrations greater than 50 ppm must be nonflovable
if they ara to be disposed of in a chemical waste landfill
(40 CFR 761). Solids dewatering must be complete enough to
result in a nonflovable consistency after transport to the
final disposal site. If a nonflovable consistency cannot be
obtained, fixation will ba required.

Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048)«

Moise. Voise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
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l«v«ls could periodically occur in localized areas,
they would be of relatively short duration. Voice la-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area. -

Employment. Construction jobs created by the project
would temporarily reduce unemployment la the area.
Employment levels would return to previous levels at
the conclusion of the project.

Recreation. The noise and traffic congestion associated
with construction activities could have short-tern nega-
tive impacts on the public beach adjacent to the project
area.

The City of Waukegan uses the site proposed for the
dewatering lagoon as a parking area for its public fes-
tivals. This alternative would preclude this use for
the project duration. The city would have to arrange
other transportation means (such as a shuttle system
between the downtown area and the beach) because no
alternative parking facilities are available.

Cultural Resources. Cultural resources in the Waukegan
Harbor area would not b« adversely affected. It is
possible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Health and Safety Requirements. The PCB-contaminated soil,
sedinent, stuck, dust, and water associated with cleanup ac-
tivities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defini-
tion and enforcement of specific safety precautions and
levels of protection. Ecology and Environment, Inc., has
prepared a conceptual safety plan (see Appendix). The plan
calls for protection measures for workers who may b« exposed
to PCB-contaminated materials. Ambient air monitoring would
be performed, and all workers would require appropriate levels
of protection. Depending on ambient air monitoring results,
respiratory and dermal protection may b% required downwind
of site cleanup activities and the holding lagoon. In addi-
tion to personal protection, the conceptual safety plan speci-
fies site ejfttry procedures, decontamination procedures, work
limitations, and material disposal requirements. A detailed
health and safety plan would be prepared during final design
of the selected response measures.

Reliability
Oredging. Hydraulic dredges have been widely used in the
past £or dredging. Ho new technologies are proposed to
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complete the dredging. Dredging technology is well developed,
and the reliability of the equipment to remove sediments
from the Upper Harbor and transport them to the lagoons is
high. If a stoppage of .the hydraulic dredge occurs during
dredging, it is expected to result in some temporary 'addi-

,~ tional suspension of sediment in the water column because of
interruption in hydraulic flow. Leakage or rupture of the
hydraulic dredge discharge pipeline could disperse PCB-laden
water and sediment over previously uncontaminated areas along
the pipeline. The impact of such spills could be minimized
by prompt cleanup of the spilled material and of any soil or
other material that was contaminated by the spill. A con-
tingency plan would be established for prompt cleanup. Leak-
age could either be eliminated by pipe joint tightening or
be controlled by joint caulking, Bats, collection containers.
or similar means. The collected solids could be disposed of

( ' with the PCB-contaminated solids, and collected water could
j, be taken to the water treatment plant.

Devatering Lagoon. The technology for construction of lined
lagoons is well developed and feasible. There are nc sr.uiutl

••• construction details for the lagoon construction. Ccnstruc-
tion could be accomplished using conventionally available

P materials and equipment. The risk of failure would b* low.
If the upper clay liner failed, contaminated leachat* could
be collected by the underdrain system. Zf the lover clay
liner also failed, contaminated soil would have to b« er.cav.-
ted and disposed of with the other contaminated solid:.

Zf an exterior lagoon failed, PCB-contamiaated water and
sediment could flow over a very large area, requiring sub-
stantial cleanup operations and causing greatly increased
volatilization. The technology for dike design i* veil
understood, however, so the probability of dike failure
would be extremely low.

Zf detention in the lagoon failed to lower the mo*it-.rc ccr.-
tent to the extent originally anticipated, s»re tî e would
have to be allowed. Zf more time were allowed, the total
•ass of PCBs volatilized would increase.

Water Treatment. The water'treatment system would use exist-
ing technology and equipment shown to be effective in PCS
removal. The treatment plant would include a clear-well for
detention of treated effluent prior to discharge. PCS con-
centrations in the clear-well would be monitored, and if
adequate removal were not achieved, the water could be re-
cycled through the plant until discharge standards (less
than 1 ppb PCBs) were met.
Transportation. Transportation would be accomplished using
dump trucks. Failure could occur by loss of siaterial from
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the truck through leakage, spilling over the top, dusting,
volatilisation, or spills resulting from vehicle accidents.

The impact of leakage, dusting, and volatilization would be
to disperse small amounts of PCBs all 'along the haul routes.
These types of uncontrolled release could be minimized by
the use of tailgate seals and covers.

*

The impact of spills would be to deposit a quantity of PCB-
contaminated solids at one or acre isolated points. The
risk of spills over the top of the truck could b« minimized
by use of a cover. The risk of vehicle accidents is rela-
tively small, but it could b« compensated for by having a
response plan and team ready during hauling.

Permit Requirements

Permit requirements are anticipated to include:

• OSCOZ Section 10 (dredging) permit

• DSCOE Section 404 (disposal in waterway) permit

• ZEPA water quality certification on all DSCOE
p̂ raits

• Waukegan Port Authority dredging permit

• ZZPA permit for construction of wastewater treat-
sent facilities

• HPDES permit (State/Federal) for point-source
water discharge from the water treatment plant

• North Shore Sanitary District approval if water
discharge goes to a sanitary sewer

• IDOT (Division of Waterways) permit for work in
public waterways

• ZEPA (Division -of Land and Hoise) special waste
hauler's permit

• City of Waukegan construction permits

• Local land use approval
• Certification of Authority to 'haul PCB commodities

(ICC and I1CC)

• OSEPA toxic substances disposal approval

• ZZPA approval if material is disposed in a cur-
rently non-PCB-approved site
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See Mason & Hanger's report (003) for further discussion of
applicable governmental regulations.

SLIP KO. 3 AJTO UPPER HARBOR

_ Alternative <A; Centsin-Dredge-Cap

Response Objectives

•• Under this alternative, a cofferdam would be constructed near
• the north end of the Upper Barbor to close off Slip No. 3

and the northwest portion of the Upper Barbor. A slurry cut-
off wall would be constructed inside the cofferdam: and around
the perimeter of the enclosed area to contain PCBs in-place.
The cutoff wall would extend into the glacial till to minimize
uncontrolled dispersion of PCBs into the groundwater.

) A sediment dispersal control device, consisting of a double silt
curtain or sheet piling, would be installed at the south end

r- of the Upper Barbor. Sediments with PCB concentrations greater
• • than 50 ppm would then be dredged from the rest of the Upper
^-' Barbor and placed within the containment area. This alternative

would control almost 100 percent of all the PCBs now found in
r* Slip Mo. 3 and the Upper Barbor area. If a 95 percent removal
[ * efficiency were achieved, this v^uld transfer an estimated

4,400 Ib pf PCBs contained in approximately 33,500 yd1 of
r- sediments from the Upper Barbor to the containment area.

•- Dredged sediments would be dewatered, with the supernatant
processed through a package water 'treatment plant to PCB
levels below 1 ppb. The contained area would be capped with
impermeable materials to seal in the contaminated materials.

Based on Mason ft Banger's equation for calculation of disper-
• sion of PCBs (001), migration_through a 2-ft slurry wall with
A- an overall permeability of 10*7 cm/sec would be expected to

take 2 years, dispersing about 0.001 Ib/yr PCBs. If the slurry
wall were cracked by the fluctuating water table, freezing, or
other natural phenomena, PCBs could escape at a higher rate.
Groundwater monitoring wells would be constructed to provide
continuous checks on the efficiency of the slurry wall. The

I • State would be required to provide maintenance under PL 96-510.

Using Mason I Banger's equation (001), migration through a
; 1-ft-thick layer of glacial till with an overall permeability
_ of 10"7 cm/sec would be expected to take 1 year, dispersing

about 0.008 Ib/yr PCBs. Zf sandy tones were encountered in
the glacial till, PCBs could escape at a higher rate. Ground-
water monitoring wells would be constructed to provide contin-

~~ BOUS checks on the efficiency of the glacial till. The State
would be required to provide maintenance under FL f6-510.

The site would be capped with impermeable materials to seal
in the contaminated soils. Capping would reduce percolation
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into the contaminated area. Future construction projects
that would cause disturbance to the surface and underlying
soils (trenching, drilling, digging, etc.) would not be al-
lowed, to minimize deterioration of the impermeable barriers.

Containment and capping would reduce the environmental hazards
now posed by PCB contamination in the harbor. All contami-
.nated sediments in Slip No. 3 and the enclosed portion of
'the Upper Earbor would be contained in-place, and 95 percent
removal efficiency of PCBs would be achieved in the rest of
the Upper Earbor. The reliability of the slurry wall *nd
capping technologies and the glacial till is discussed in
the Reliability section below.

.Containment of Slip No. 3 and the Upper Harbor in this Banner
would require * USEPA waiver from the requirements of 40 CFR 761
of TSCA, since PCBs would remain in proximity to Lake Michigan
and in an area with a high groundwater table (058).

This alternative would have greater land use impacts than Slip
Mo. 3 and the Upper Earbor alternatives. Slip Ho. 3 and a
portion of the Upper Earbor would no longer exist and would
be converted into a parking lot. Future uses of the new area
(and possibly use of some adjacent areas) would be rsstricted
because toil-disturbing construction activities could not be
allowed* A new basin would be constructed on vacant CMC
property to the east of Slip No. 3. Larsen Marine Services
would have to b« relocated adjacent to the new basin.

Duration of Cleanup Activities
i

Cofferdaa and slurry wall construction at the north end of the
Upper Earbor would require about 3 months. An additional
month would be required for dredging in the Upper Earbor.
Zf the water treatment plant were not protected against freez-
ing weather, the containment area would not be able to re-
lease slurry water to the plant during freezing conditions.
Dredging would then have to occur during nonfreezing weather.

Surcharging would extend 6 to 12 months after dredging activities
are completed. Removal of the surcharge and capping of the de-
watered sediments would require about 1 month. Construction of
the new boat basin would require about 4 months, concurrent with
surcharging. Total project duration is estimated to be 11 to
17 months.

Impacts and Mitigation of Cleanup Activities
Dredging. Roiling of bottom sediments during dredging results
in sediment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge head would minimize roiling and
sediment dispersion. A sediment dispersal control system
(double silt curtain or steel sheet piling) would also be
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employed to minimize migration of suspended PCBs out of the
dredging area. To assist in controlling »ec!inent dispersion,
water would be continually pumped from inside the contained
area during construction.to maintain net inflow at the couth
end of the Upper Harbor. This would tend to keep 'sediments
from crossing the control barrier. The water could.be treated
by addition of polymer and/or activated carbon before the
sediment barrier is removed.

A program would be established to monitor the effectiveness
of the containment measures and to warn of the need for polymer
addition or ahutdovn of dredging. A seiche warning arrange-
ment with the National Weather Service would alto be put in
place so operations could be suspended if a seiche were im-
minent. The containment devices would be the Best likely to
fail during a seiche due to the forces created by a sudden
difference in water level between the two sides of the sheet
piling or double silt curtain.

The City of Haukegan maintains an emergency water intake in
Waukegan Harbor. This water intake, while an integral part
of the Waukegan Earbor system, is rarely used. Project
activities would be expected to be completed while the in-
take was not in use. If, however, the intake was needed
during project activities, a monitoring program, including
sailing of raw ar.d finished water, would be established
during the project to ensure the safety of the supply. A
contingency plan would also be established to stop project
operations if any contamination entered the system.

i
Larsen Marine Cervices would be seriously affected by this
alternative. Cofferdam construction would permanently cat
off access to its dock. To prevent further spread of PCBs,
the new boat basin should not be opened until the Upper
Earbor dredging is complete. Xt is estimated that there
would be a 4-month period during which neither Slip No. 3
nor the new boat basin would be available for Larsen Karine
Services' operations. Temporary facilities would have to be
provided, »ost probably on the east aide of the Upper Harbor
south of the proposed boat basin. In addition, a number of
Larsen Karine Services docks and service facilities would
have to be relocated. The overall short-term impact on Larsen
Karine Services would be greater for this alternative than
for Alternatives 2B, 2D, and 3. This could be partially
offset by the long-term advantages that may accrue to Larsen
Karine Services, since the new boat basin geometry could be
designed to"improve water accessibility.

Minimal rolatilixation would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 lb/day/acre from the exposed, agitated, and con-
taminated water area (030). Concentrations of less than
2 ug/m» would be expected to be present in the air as a
result of dredging activities (007). ly comparison, the
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OSEA standard for maximum worker exposure to Aroclor 1242 is
1,000 ng/m* in the air at any time. However, MIOSH recom-
•ends that workers not ba exposed to more than 1 ug/m* in
the air during an l-bour pariod (007). (Sea Health and
Safety Requirements, later in this section.) :

*

,The proposed dredging would affect terrestrisl biota. Popula-
'tions of gulls and terns that currently reside and feed in
the vicinity of the harbor would b« disturbed by increased
noise and activity levels and nay move to another area along
the shoreline of Lake Michigan during the times of the day
whan disturbances would occur. However, because none of
these species breeds in the ironedlate vicinity of the harbor,
no long-term displacement of populations is anticipated (048) .

Some species of birds or other animals could coma into contact
with the contaminated sediments and water in the harbor and
devatering lagoon, particularly during non-working hours
(gulls) and autumn migration pariods (waterfowl and shore-
birds) (048).

Changes in the harbor water column PCI concentrations and
reduced PCB accumulations in fish would ba the two principal
long-term beneficial impacts of dredging.

Possible short-term adverse impacts of dredging would include
the following:

• The area insida the sediment disparsal control
device used to detain roiled sediments would bacome
turbid during dredging and would very likely become
anoxic in the pra-dawn hours following a day of
dredging In organic "muck" sediments. Indications
ara that "disturbances* of polluted bottom sedi-
ments, aspacially if they have great quantities of
reduced compounds dissolved in the intersticial
waters, can elevate the axpression of sediment
oxygen demand by as much as ona ordar of magnitude.
Diurnal rhythms of respiration/photosynthesis in
freshwater algaa ara such that tha lowest oxygen
levels occur in pre-dawn hours. Consequently,
almost all respiring organisms insida tha silt
curtains would ba driven out or may die during
aarly morning hours after dredging (041).

• If dredging occurs during tha fall and spring,
there is a good chance that-spawning fish may ba
present in tha harbor during tha dredging activi- .
ties. Chinook making fall runs Bay ba able to
svim around or leap over the silt curtains into a
highly PCB-laden body of water (041).

Dewaterino. Some volatilization of PCls would occur during
devatering of tha dredged sediments. PCB volatilization
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would be minimized during initial placement of the
sediments by the decanting water laytr. The aitimated
volatilization rate from expoaed Upper Harbor sediments with
• typical concentration of 100 ppm PCBs vould be lesa than
1 Ib of FCBs p«r day. Volatilization from the lesi contami-
nated decanting water layer would also be leas than
1.0 Ib/dny (007, 033). :

. ~ »

After completion of dredging, water removal and treatment
J" vovlc continue until settlement of the top of the dredged
i sedinents slowed to a negligible rata. The contained area

would then b« covered by filter fabric, a granular drainage
blanJcet with drain pipes, and a compacted clay cap and sur-
charge. This would eliminate the volatilization potential
from the cc-ntrinment area. Water removed from the drainage
•ystem would l^ave to be treated to remove PCBs until sur-
charge removal. . Th» drainage pipes would then be permanently
plugged.

c
1.

L

Vater Treatment. All PCB-contaminated waters from the de-
vatenr.g process would be processed through a package water
treatment pltr.t. All water would b« treated to PCS levels
of below 1 pph (the DSEPA standard). Treatment plant efflu-
ant would be monitored (by grab sampling and 24-hour samp-
ling) to ansuia thai discharges were below 1 ppb. An onsite
laboratory would te available to conduct the water quality
anelv**** Efj.luent would be discharged into Lake Michigan
cr to a s-anî ry sewer. Water discharged into the sanitary
sewer system would be processed again through the Waukegar.
municipal wastawater treatment plant and discharged into the
Dec f-laines fciver.

Borrow Materials. Cofferdam, drain, cap, and surcharge con-
struction would require filling with clean siaterial. This
would require soils removal from an offsite borrow pit,
causing topographic and other sd̂ ior local impacts to the
borrow area.
Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048)i

Woise. Jtoise would be produced by construction, dredg-
ing, and transportation activitias. Although high noise
levels could periodically occur in localized areas,
they would b« of relatively short duration. Koise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the projact area.

Employment. Construction jobs created by tha projact
would temporarily reduce unemployment in tha araa.
Employment levels would return to previous levels at
tha conclusion of tha projact.
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Recreation. The noist and traffic congestion associated
with construction activities could have short-tern nega-
tive impacts on the public beach adjacent to the project
area.

Cultural He sources. Cultural resources in the Waukegan
Harbor area would not be adversely affected. It is
possible that the cleanup of PCB-contamineted sediments
would enhance the desirability of acquiring and rttaining
cultural resources in the harbor area.

Health and Safety Requirements. The ?CB-contaminated soil,
sediment, muck, dust, and water associated with cleanup ac-
tivities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defini-
tion and enforcement of specific safety precautions and
levels of protection. Ecology and Environment, Inc., has
prepared a conceptual safety plan (Appendix). The plan calls
for protection measures for workers who nay be exposed to
PCB-contaminated materials. Ambient air monitoring would be
performed, and all workers would require appropriate levels
of protection. Depending on ambient air monitoring results,
respiratory and dermal protection may.be required downwind
of site cleanup activities. In addition to personal protec-
tion, the conceptual safety plan specifies site entry pro-
cedures, decontamination procedures, work limitations, and
material disposal requirements. A detailed health and safety
plan would be prepared during final design of the selected
response measures.

Reliability

Slurry Walls. Slurry walls are a relatively new construction
technique, in general use for about 20 years. The technology
of construction is well developed, but long-term performance
data on the use of slurry walls as a seepage cutoff are not
available. While it is generally expected that slurry walls
would be relatively impervious, it is possible that "windows"
of more permeable material could develop during slurry wall
construction. Trench backfill is done below the surface of
the slurry, to that visual inspection of the backfill as it
reaches its final position is not possible. In addition,
the upper part of the completed slurry wall could be cracked
by freezing, groundwater fluctuations, or other natural
phenomena. The literature on the effect of PCBs on slurry
wall permeability is limited. It is anticipated that there
would be no significant effects, since clay is generally •
accepted as a liner for licensed PCB disposal sites.
lovever, the types of slurry wall available should be
reviewed during design/ If the slurry wall failed to
achieve the overall average permeability desired, movement
of PCB-contaminated groundwater could occur more rapidly
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than anticipated. On the other band, slurry vail* have been
used for groundvater control on many project! and have a
good performance record. The containment area would be

• • ' monitored to permit ongoing evaluation of the effectiveness
and integrity of the slurry walla and clay cap. . The

^~ ' reliability of the containment could be enhanced- with
1 development of additional design details:
• . *

• Freeze-thav problems could be reduced by terminating
the slurry wall below the frostline.

• Use of a flexible membrane for the cap could be
considered for more freedom in site grading,

i
• Should contaminant movement be detected, en inter-

nal drainage sys*em cojld be installed to maintain •
I internal water levels lower than external levels

„- i. so that er.y leaVage wculd be into the containment
t area.
r~.
j Consideration of these typ*s of details during design would

•ake this alternative effective In abating further PCS con-
tamination of the Waukegan area and Lake Michigan. The type
of slurry wall Keterial should also be evaluated during
design. Overall, the reliability of slurry walls to reduce
the muVeier.t cf P-I3-conta:".inatec ground water is considered

|* good.

'• Glacial Till. The glaeirl till covering the bedrock in the
r. Waukegan area 1C ur.scrted. glacier-deposited sediment, con-
| sisting of silt, clay, anc lenses of sand, in which pebbles,

cobbles, and boulders are embedded. The thickness of the
glacial till typically ranges fram 50 to Bore than 100 ft.

Because of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more

« , than 20 *a 20 ft, unless they reached a sandy cone of higher
i- permeability. These tones could permit deeper migration of
I- dissolved substances (056). Diffusion (the natural force

acting to minimize concentration differences) Bay also dis-
f perse dissolved PCBs in the glacial till pore water.

Because of the limited information available at the time
they prepared their report, Mason t Hanger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001).
Mason I Banger recommended additional.studies be performed
to determine the reliability of the glacial till.

~~ KBs are heavier than water. The PCBs could gravitate down
through the glacial till as evidenced by the PCB penetration
into the glacial till immediately adjacent to former CMC

PD525.022



T

discharge points in Slip Ho. 3 (001). PCS concentration
decreases rapidly with depth into the glacial till, dropping
off to a few ppffl after 5 ft of depth in Slip Mo. 3 (001).

Dredging. Hydraulic dredgea have b««n widely used in the
past for dredging. No new technologies are proposed to com-
•plete the dredging. Dredging technology is well developed,
and the reliability of the equipment to remove sediments
from the Upper Harbor and transport them to the containment
area is high. If a stoppage of the hydraulic dredge occurs
during dredging, it is expected to result in some temporary
additional suspension of sediment in the water column due to
interruption in hydraulic flow. Leakage or rupture of the
hydraulic dredge discharge pipeline could disperse PCB-laden
vater and sediment over previously uncontaminated areas along
he pipeline. The impact of such spills could be minimized
by prompt cleanup of the spilled material and of any soil or
other material that was contaminated by the spill. A con-
tingency plan would be established for prompt cleanup. Leak-
age could either be eliminated by pipe joint tightening or
be controlled by joint caulking, mats, collection containers,
or similar means. The collected solids could be disposed of
in the containaent area, and collected water could b« taken
to the water treatment plant.

Water Treatment. The water treatment systea would use exist-
ing technology and equipment shown to be effective in PCB
removal. The treatment plant would include a clearvell.for
detention of treated effluent prior to discharge. fCB con-
centrations in the clearvell would b« monitored, and if
adequate removal were not achieved, the water could be re-*
cycled through the plant until discharge standards (less
than 1 ppb PCBs) were suit.
Capping. The use of compacted clay as liners and caps for
chemical waste landfills is a well-developed technology. The
use of asphaltic concrete as a runoff-accelerating membrane
is also well developed. The clay cap could develop cracks
due to moisture content variations, settlement, freezing, or
other natural phenomena. The asphaltic concrete cap would
be used to help reduce the possibility of soil moisture
changes, thus reducing the possibility of developing cracks
in the clay cap. It is anticipated that the asphaltic con-
crete membrane would require periodic maintenance to seal
cracks that will inevitably develop aa the pavement ages.

The impact of cracking of the cap system would t* to allow
additional surface water to infiltrate*the ground, and pos-
sibly to permit minor amounts of volatilized PCBs to leave
the containment area. If infiltration increased, it could
provide hydraulic head inside the contained area that would
increase 'the flow of PCB-contaminated groundvater from
inside the contained area to the surrounding or underlying
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•oil. This would result in further PCB contamination of
adjacent And underlying soil. The amount of any such uncon-

^~ trolled release would be expected to be very null. Over-
j • all, the reliability of the cap would be considered good.

.-• . Permit Requirement!
•
1 • . Permit requirements are anticipated to include:

*~ • USCOE Section 10 (dredging) permit

• USCOE Section 4C4 (disposal in waterways) perait

1 • • IEPA water quality certification on all USCOE
permit*

• Waukegan Port Authority dredging pemit

• IEPA permit for construction cf wastewater treat-
r- »ent facilities

• NPDES permit (State/Federal) for point-source
water discharge from the water treatmnt plant

i :
1 .' • Korth Shore Sanitary Dittrict approval if water

discharge gees to a sanitary saver

! • IDOT (Divisicr. cf Waterways) permit for work in
public waterways ^

• City of Waukenan construction permits

• Local land use approval

• OSZPA toxic vubstances disposal approval

• IEPA approval i* material is fiisposcd in a cur-
rently nor.-PC3-approved site

See Has on t Hanger's rtport (003) fcr further discussion of
applicable governmental regulations.

Alternative 6Bt Contain-Dredge Part of Upper Harbor-Cap

Response Objectives

Under this alternative, a cofferdam would be constructed to
separate Slip Ho. 3 from the Upper Barbor. A slurry cutoff
vail would be constructed inside the cofferdam and around
the perimeter of the slip to contain PCBs in-place. The
cutoff wall would extend into the glacial till to minimize
uncontrolled dispersion of PCBs into the groundwater.
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X sediment dispersal control device, consisting of A double
silt curtain or sheet piling, would be installed near the
middle of tht Upper Harbor. Approximately 13,100 yd* of
sediments with PCB concentrations greater than 50 ppm would
then be dredged from the north part of the Upper Harbor and
placed within the containment area. If a 95 percent riemoval ~~
efficiency were achieved, this would transfer an •stijaated
'3,600 Ib of PCBs to the containment area. This alternative
would control 99 percent of all the PCBs BOW found in Slip
No. 3 and the Upper Harbor area. Because of the limited ,
containment area, a smaller volume of sediments would be
dredged from the Upper Harbor than under the other alterna- _
tives. This alternative would not remove approximately 25,500
yd' of sediments containing 3,100 Ib of PCBs with concentra-
tions between SO and 150 ppm in the Upper Harbor. However,
these PCBs represent less than 1 percent of the PCBs now -
found in Slip No. 3 and the Upper Harbor area. Y|

Dredged sediments would be dewatered, with the supernatant ~^
processed through a package water treatment plant to PCB ^
levels below 1 ppb. The contained area would be capped with _
impermeable materials to seal in the contaminated materials.

i ~
Using Kason & Hanger's equation for dispersion of PCBs 1001),
migration through a 2-ft slurry wall with an overall perme-
ability of 10~7 cm/sec would be expected to take 2 years,
dispersing about 0.0006 Ib/yr PCBs. Zf the slurry wall were
cracked by the fluctuating water table, freezing, or other
natural phenomena, PCBs could escape at a nigher rate. Ground-
water monitoring wells would be constructed to provide con-
tinuous checks on the efficiency of the slurry wall. The
State would be required to provide maintenance under PL 96-510.

Using Meson 4 Hanger's equation (001), migration through a
1-ft-thick layer of glacial till with an overall permeability
of 10"7 en/tec would be expected to take 1 year, dispersing _
about 0.003 Ib/yz PCBs. Zf sandy zones were encountered in
the glacial till, PCBs could escape at a higher rate. Ground-
water monitoring wells would be constructed to provide contin-
uous checks on the efficiency of the glacial till. The State
would be required to provide maintenance under PL 96-510.

The site would be capped with impermeable materials to seal
in the contaminated soils. Capping would reduce percolation
into the contaminated area. Future construction projects
that would cause disturbance to the surface and underlying
•oils (trenching, drilling, digging, etc.) would not be al-
lowed, to minimize deterioration of the impermeable barriers.

Containment and capping would rtduce the environmental haz-
ards now posed by PCB contamination in the harbor. XI1 con-
taminated sediments in the western portion of Slip No. 3
would be contained in-place, and 95 percent removal efficiency
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of PCBs would be achieved in the eastern portion of Slip
»o. 3 and the northern portion of the Upper Harbor. The
reliability of the slurry wall and capping technologies end

• the glacial till ia diacussed in the Reliability section
below. '.

Containment of Slip Ho. 3 in thia banner would require a
USEPA waiver from the requirements of 40 CFR 761 of TSCA,
•ince PCBi would remain in proximity to Lake Michigan and in

I an area with a high groundwater table (058) .

Thia alternative would have greater land ate impacta than
; ' Slip No. 3—Alternativea 2B, 2D, and 3. Slip Wo. 3 would no
-. longer exiat and would be converted into a parking lot.

Future uses of the new area over the slip (and possibly use
of tome adjacent areas) would be restricted because toil-
disturbing construction activities could not be allowed. A
new basin would be constructed on vacinn CMC property to the
•aat of Slip Ho. 3. Larsen Marine Services would have to be
relocated adjacent to the new basin.

C

i:
r

Duration of Cleanup Activities

Cofferdam and slurry wall conatraction at the mouth of Slip
No. 3 would require about 2 months. An additional v.r.nth

• would be required for dredging in the Upper Harbor, r.f the
water treatment plant were not protected against freezing
weather, the containment area would net be able to re.case
•lurry water to the plant during fre*zinc conditions. Dredg-
ing would then hava to occur during nor. free zing vtethe:-.

'- Surcharging would eoctend 6 to 12 nonths after dredging acti-
vities are completed. Removal of the surcharge and capping
of the dewatered sediments would require about 1 sionth. Con-
struction of the new boat basin would require about 4 nonths,
concurrent with surcharging. Total project duration it esti-

. siated to be 10 to 16 aonthh.

Impacts and Mitigation of Cleanup Activities
Dredging. Hoiling of bottom' sediments during dredging results

i_ In sediment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge bead would minimize roiling and

> • sediment dispersion. A sediment dispersal control system
, (double silt curtain or steel sheet piling) would also be
*- employed to sd.nimize migration of suspended PCBs out of the
_ dredging area. To assist in controlling sediment dispersion,

water would be continually pumped from inside the contained
4- area during construction to maintain net inflow at the slip

Siouth. This would tend to keep sediments from crossing the
r control barrier. The water could be treated by addition of

polymer and/or activated carbon before the sediment barrier
*~ is removed.
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A program would b« established to monitor the effectiveness
of the containment Beasures and to wara of the need for poly-
Mr addition or shutdown of dredging. X seiche warning
arrangement with tha National Weather Service would .also b«
put in placa to operations could be suspended if a seiche
were imminent. The containment davicas would be the: most
likely to fail during a seiche due to the forces created by
'a sudden difference in water level between tha two sides of
tha sheet piling or double silt curtain.
The City of Waukegan maintains an emergency water intake in
WauXegan Harbor. This water intake, while an integral part
of tha Waukegan Harbor system, is rarely used. Project
activities would be expected to be completed while the
intake was not in use. If, however, the intake was needed
during project activities, a' monitoring prograa, including
sampling of raw and finished water, would be established
during the project to ensure the safety of the supply. A
contingency plan would also be established to stop project
operations if any contamination entered the system.

Larsen Marine Services would be seriously affected by this
alternative. Cofferdam construction would permanently cut
off access to its dock. To prevent further spread of PCBs,
the new boat basin should not b« opened until the Dpper
Harbor dredging is complete. It is estimated that there
would be a 4-nonth period during which neither Slip Ho. 3
nor the new boat basin would be available for Larsen
Marine Services' operations.- Temporary facilities would
have to be provided, most probably on the east side of the
Upper Harbor south of the proposed boat basia. In addition,
a number of Larsen Marine Services docks and service facili-
ties would have to be relocated. The overall short-term
impact on Larsen Marine Services would be greater for this
alternative than for Alternatives 2B, 2D, and 3. This could
be partially offset by the long-term advantages that Bay
accrue to Larsen Marine Services, since the new boat basin
geometry could be designed to improve water accessibility.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 lb/day/acre from the exposed, agitated, and con-
taminated water area (030). Concentratione of less than
2 ug/m' would be expected to b« present in the air as a
result of dredging activities (007). By comparison, the
OSEA standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/B> la the air at any time. However, M10SH recom-
Bends that workers aot be exposed to Bore than 1 ug/B1 la
the air during an 1-hour period (007). (See Health and
Safety Ketruirements, later in this section.)

The proposed dredging would affect terrestrial biota. Popula-
tions of gulls and terns that currently reside and feed in

PD525.022



the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the tines of the day
when disturbances would .occur. However, because none of
these species breeds in the Immediate vicinity of the harbor,
BO long-term displacement of populations is anticipated. (048) .

Some species of birds or other animals could come into contact
with the contaminated sediments and water in the harbor and
dewatering lagoon, particularly during non-working hour?
(gulls) and autumn migration periods (waterfowl and shore-
birds) (046).

; Changes in the harbor water column PCB concentrations and
*~ reduced PCB accumulations in fish would be the two principal
^ long-term beneficial impacts of dredging.
p
i Possible short-term adverse impacts of dredging wou?.2 include

the following:

•J • The area inside the sediment dispersal control
device used to detain roiled sediments would become
turbid during dredging and would very likely beccrae

[ : anoxic in the pre-dawn hours following a day of
L. dredging in organic "muck" sediments. Indications

are that 'disturbances* of polluted bottom saii-
T~ - ments, erpecielly if they have great qutr.tizier cf
j reduced compounds dissolved in the intentici*!

waters, can elevate the expression of »ediaent
oxygen-demand by as much as one order of magnitude.

i Diurnal rhythms of respiration/photosynthesis in
i-- freshwater algae are such that the lowest oxyger.

levels occur in pre-davn hours. Consequently,
l" almost all respiring organisms inside the silt
1 curtains would be driven out or My die; during

•arly storning hours after dredging (048).
•If dredging occurs during the fall and spring,

there is a good chance that spawning fish may be
present in the harbor during the dredging activi-
ties. Chinook sulking fall runs suy be able to

!_ swim around or leap over the silt curtains into a
highly PCB-laden body of water (041).

Dewatering. Come volatilixation of PCBs would occur during
dewatering of the dredged sediments. PCB volatilization

_ would be minimized during initial placement of the dredged
sediments by the decanting water layer. The estimated

_ volatilization rate froa exposed Upper. Harbor sediments with
a typical concentration of 500 ppm PCBs would be less than
1 Ib of PCBs per day. The volatilization rate from the less
contaminated decanting water layer would also be less than
1 Ib/day (007, 030).
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After completion of dredging, water removal and treatment
would continue until settlement of the top of the dredged
•ediments slowed to * negligible rate. The contained area
would then be covered by filter fabric, a granular drainage
blanket with drain pipes, and a compacted clay cap and sur-
charged. This would eliminate the volatilization potential
from the containment area. Water removed from the 'drainage
'system would have to be treated to remove PCBs until sur-
charge removal. The drainage pipes would then be permanently
plugged.

Water Treatment. All PCB-contaninated waters from the de-
watering process would be processed through a package water
treatment plant. All water would be treated to PCS levels
of below 1 ppb (the USE?A standard). Treatment plant efflu-
ent would be monitored (by grab sampling and 24-hour samp-
ling) to ensure that discharges were below 1 ppb. An onsite
laboratory would be available to conduct the water quality
analyses. Effluent would be discharged into Lake Michigan
or to a sanitary sewer. Water discharged into the sanitary
sewer systea would be processed again through the Waufcegan
municipal wastewater treatment plant and discharged into the
Des Flaines River.

Borrow Materials. Cofferdam, drain, cap, and surcharge con-
struction would require filling with clean material. This
would zecuire soils removal from an offsite borrow pit,
causing topographic and other minor local impacts to the
borrow area.

Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048)i

Noise. Noise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
levels could periodically occur in localized areas,
they would be of relatively short duration. Roise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area.
Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previous levels at
the conclusion of the project.
Recreation. The noise and traffic congestion associated
with construction activities could have short-term nega-
tive impacts on the public beach adjacent to the project
area.
Cultural Resources. Cultural resources in the Waukegan
Harbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminated sediments
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would enhance the desirability of acquiring and retaining
cultural resources in tht harbor art*.

'. _ Health and Safety Requirement!. The PCB-contajainated soil,
sediment, Buck, dust, and water associated with cleanup ac-

— . ' tivities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup ac-

• ' . tivity and associated work function would require the defini-
tion and enforcement of specific safety precautions and

'." levels of protection. Ecology and Environment, Inc., has
prepared a conceptual safety plan (see Appendix). The plan
calls for protection measures for workers who Bay be exposed
to PCs-contaminated materials. Ambient »ir monitoring would

;: be performed, and all workers would require appropriate levels
of protection. Depending on ambient air Bonitoring results,
respiratory and dermal protection nay be required downwind
of site cleanup activities. In addition to personal protec-
tion, the conceptual safety plan specifies site entry pro-
cedures, decontamination procedures, work limitations, and

p material disposal requirements. A detailed health and safety
I plan would be prepared during final design of the selected

response measures.

j~ Reliability
Slurry Walls. Slurry walls are a relatively new construction

f* technique, in general use for about 20 years. The technology
[ * of construction is well developed, but long-term performance

data on the use of slurry vails as a seepage cutoff are not
available. While it is generally axpacted that slurry walls

• would be relatively impervious, it is possible that 'windows'
- of Bore permeable material could develop during slurry wall

construction. Trench backfill is don* below the surface of
V~ the slurry, so that visual inspection of the backfill as it
' reaches its final position is not possible. In addition,

the upper part of the completed slurry vail could be cracked
.-- by freezing, groundwater fluctuations, or other natural pheno-

mena. The literature on the affect of PCBs on slurry vail
permeability is limited. It is anticipated that there would
be no significant affects, since clay is generally accepted

'.' as a liner for licensed PCB disposal sites. However, the
i. types of slurry vail available should be reviewed during

design. It the slurry vail failed to achieve the overall
average permeability desired, movement of PCB-contaminated

. " groundwater could occur BOre rapidly than anticipated. On
the other band, slurry vails have been used for groundwater
control on Bany projects and have a good performance record.
The containment area would be Bonitored to permit ongoing
•valuation of the effectiveness and integrity of the slurry
vails and clay cap. The reliability of the containment
could ba anhanced vith development of additional design
details*
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• Freeze-thaw problem* could b« reduced by terminat-
ing the slurry vail below the frostline.

• Use of a fltxiblt membrane for the cap could b«
considered for more freedom in ait* grading.

• Should contaminant movement b« detected, *n:inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels
•o that &ny leakage would be into the containment
area.

Consideration of these types of detsils during design would
make this alternative effective in abating further PCB con-
tamination of the Waukegan area and LaJce Michigan. The type
ef flurry vail material should also be evaluated during
design. Overall, the reliability of slurry vails to reduce
the movement of PCB-contaminated groundwater is considered
good.

Glacial Till. The glacial till covering the bedrock in the
Waukegan area is unsorted, glacier-deposited sediment, con-
sisting of silt, clay, and lenses of sand in which pebbles,
cobbles, and boulders are embedded. The thickness of the
glacial till typically ranges from 50 to more than 100 ft.

»

Because of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more
than 20 to 30 ft, unless they reached a sandy zone of higher
permeability. These tones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) may also dis-
perse dissolved PCBs in the glacial till pore water.
Because of the limited information available at the time
they prepared their report, Hason t Banger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001).
Mason ft Banger recommended additional studies b« performed
to determine the reliability of the glacial till.

PCBs ara heavier than vatar. 'The PCBs could gravitate down
through the glacial till as evidenced by the PCB penetration
into tha glacial till immediately adjacent to former OKC
discharge points in Slip Ho. 3 (001). PCB concentration
decreases rapidly with depth into the glacial till, dropping
off to a faw ppm aftar S ft of depth in Slip Mo. 3 (001).
Dredging. Hydraulic dredges have been widely used in the
past for dredging. Ho new technologies are proposed to com-
plete the dredging. Dredging technology is well developed,
and the reliability of the equipment to remove sediments

PD525.022



from the Upper Harbor and transport there to the containment
area is high. If a stoppage of the hydraulic dredge occurs
during dredging, it is expected to result in some temporary
additional suspension of .sediment in the vater column due to
interruption in hydraulic flow. Leakage or rupture of the
hydraulic dredge discharge pipeline could disperse PCB-laden
wa-er and sediment over previously uncontaminated ar*as along
he pipeline. The impact of such spills could be siijiimiied
by prompt cleanup of the spilled material and cf any soil or
other material that was contaminated by the spill. A con-
tingency plan would be established for prompt cleanup. Leak-
age: could either be eliminated by pipe joint tightening or
be controlled by joint caulking, Bats, collection containers,
or similar tie an s. The collected solids could be disposed of
in the containment area, and collected water could be taken
to the water treatment plant.

Va-er Treatment. The water treatment system would use exist-
ing technology and equipment shown to be affective in PCS

. ; re-npval. The treatment plant would include a clear-well for
; ' . detention of treated effluent prior to discharge. PCB con-

centrations in the clearvell would be uonitored, and if
ad>quate removal were not achieved, the water could be re-1• ey :led through the plant until discharge standards (less

1. ti.in 1 ppb PCBs) were net.

: ¥ C.--?riic. The use of corpacted clay as liners and caps for
. ch'icucel waste landfills is a well-developed technology. The

use of asphaltic concrete as a runoff-accelerating aenbrane
is also veil developed. The clay cap could develop cracks
dun to moisture content variations, settlement! freezing, or
other natural phenomena. The asphaltic concrete cap would
be used to help reduce the possibility of soil moisture

r- changes, thus reducing the possibility of developing cracks
1 * in the clay cap. It is anticipated that the asphaltic con-

crite nembrane would require periodic suiintanance to seal
cricks that will inevitably develop as the pavement ages.

The Impact of cracking of the cap system would be to allow
additional surface watar to infiltrate the ground, and pos-
sibly to permit minor amounts of volatilised PCBs to leave

• the containment area. If Infiltration increased, it could
provide hydraulic head inside the contained area that would
increase tha flow of PCB-contaminated groundwater from inside
the contained area to the surrounding or underlying soil.
This would rasult in furthar PCB contamination of adjacent
•nd underlying toil. The amount of any such uncontrolled
rtltase would be expected to be vary small. Overall, the

_ reliability of tha cap would b« considered good.
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Permit

Permit requirements are anticipated to include:
•

• CSCOE Section 10 (dredging) permit

• DSCOE Section 404 (disposal in w»tervaya) permit

• IEPA water quality certification on all DSCOE
permits

• Waukegan Port Authority dredging permit

• IEPA permit for construction of vastewater treat-
sent facilities

• KPDES permit (State/Federal) for point-source
water discharge from the water treatment plant

• North Shore Sanitary District approval if water
discharge goes to a sanitary sewer

• IDOT (Division of Waterways) permit for work in
public waterways

• City of WauXegan construction permits

• Local land use approval

• DSEPA toxic substances disposal approval

• IEPA approval if material is disposed in a cur-
rently non-PCB-approved site

See Mason fc Hanger's report (003) for further discussion of
applicable governmental regulations.

Subtltemative It Select Excavation

Response Objectives
This alternative would be used only in conjunction with
Alternative 6A or 6B. The deep contaminated sediments in
the localized area of Slip Ho. 3 (near the former CMC
outfall) would be removed by clamshell dredging, fixed, and
disposed of offsite. No dewatering of these dredged
sediments would occur. Containment, dredging of Dpp«r
Harbor sediments, and capping would then occur as described
under Alternative 6A or 6B.

Because sediments with the greatest PCB concentrations would
be removed (about 286,500 Ib of PCBs in 2,000 yd» of sedi-
ments and 3,"700 yd* of deep contaminated sand and silt),
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this variation would reduce the potential Impacts of pos-
•ible PCB migration or escape through the slurry wall and
the glacial till (ace discussion under Alternatives €A and

; CB). Subaiternative X would remove end dispose of Offsite
approximately f2.4 percent of all the ?CBs now found in Slip

,. No. 3 and the Upper Earbor area.

Duration of Cleanup Activities

The dredging of deep contaminated sediments in Slip Ho. 3
would add about 2 aontht to the cleanup activities of Alter-
native 6A or «B. Total project duration la therefore esti-

r- Bated to be 13 tc- 19 Bonths for CA and Subaiternative I arid
12 to 18 Bontha for €B and Subaiternative I.

Impacts anu Mitigation ef Cleanup Activities
t

Clamshell Dredging. Spillage of 15 to 30 percent of the
"sediment* i.i a clamshell bucket occurs while it is being

• -: raised. This (pillage creates a high degree of sediment
\- suspension that increases the concentration of PCBs in solu-
L tJon. A sheet pile cofferdam would be employed to support

the excavaxi.cn aides and contain these dredging activities.
T" The water would be treated by the addition of powdered acti-
l. vated carbon to remove dissolved PCBs before the cofferdam

sediment barrier was removed. The water level inside the
ccffezdam would te lowered to create net inflow as an addi-
ticr.ti control Bcasure. After excavation of the localized

1' area was complete, the cofferdam would be removed and the
rentining portion of the western 200 ft of Slip Ho. 3 would
be dredged with • clamshell.

r
Minimal volatilisation would be expected to occur during
these dredging activities. Losses would be expected to be
roughly 0.3 to 0.4 Ib/day/acre from the exposed, agitated,
and contaminated water area (030). Concentrations of less

: than 1 ug/m> are expected to b« present in the air as a
result of dredging activities (007). By comparison, the
OSRA standard for suxiaum worker exposure to Aroclor 1242 is
1,000 ug/m* in the air at any tiae. However, HIOSH recom-
vends that workers not be exposed to BOre than 1 ug/m1 in

• •- the air during an I-hour period (007).

-. Solids Kemovalr Fixation, and Disposal. Volatilization is
', expected to occur during truck loading of dredged tediments
— for transport to the batch plant. The highest reported con-

centration in Slip Ho. 3 sediments is about 100,000 ppm PCB.
*~ The Baxinrum predicted KB concentration in the air from
i_ solids removal operations is predicted to be lesa than

200 ng/B* (007). These values were extrapolated froa data
r- for sand assuming a 3.<-Bph wind and an air temperature of
: €I*F. The volatilization rate froa WauXegan larbor snack

should be less than from sand (007).
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Dewatered sediment would b« fixed into a nonflowable fora
for offsite transport by truck. A sufficient amount of fix-
ing agent would be used to prevent water loss, and covers
may be required to prevent -volatilization during transport.
Rules and regulations controlling the transport of :toxic
materials promulgated by the OSDOT, OSEPA, IDOT, IINR, and
other applicable regulatory agencies would be complied with.
These include cleanup, safety, and spill prevention and
response measures.

Offsite disposal of fixed dredged sediments would require
approximately 710 truck trips to the disposal site using a
10-yd* capacity truck. The established full truck routes
within the City of WauXegan have sufficient capacity to
accommodate the estimated truck traffic, but some roadway
congestion and roadway damage could occur (048). Some
species of terrestrial animals could come into contact with
contaminated materials if any loss occurs during transport,
and the contamination could be passed into other terrestrial
food chains (048).

Disposal of the materials would be in a licensed chemical
waste landfill, and would be in compliance with State and
Federal standards for PCfi waste disposal.

Reliability
Clamshell Dredging. Clamshell dredges have been widely used
in the past for dredging. Ho new technologies are proposed
to complete the dredging. Dredging technology is well devel-
oped, and the reliability of the equipment to remove sediments
from the slip and transport them to the batch plant would be
high.

Glacial Till. The glacial till covering the bedrock in the
KauXegan area is unsorted, glacier-deposited sediment, con-
sisting of silt, clay, and lenses of sand, in which pebbles/
cobbles, and boulders are embedded. The thickness of the
glacial till typically ranges from 50 to more than 130 ft
(058).

Because of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more
than 20 to 30 ft, unless they reached a sandy tone of higher
permeability. These xones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) may also
disperse dissolved PCBs in the glacial till pore water.
Because of the limited information available at the time
they prepared their report, Kason fc Banger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCS materials (001).
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Mason & Hanger reconaended additional studies be performed
to determine the reliability of the glacial till.

' PCBs are heavier than water. The PCBs could gravitate down
through the glacial till r.s evidenced by the PCB penetration
into the glacial till immediately adjacent to former CMC
discharge points in Slip No. 3 (001, 008, 016). The PCB
concentration decreases rapidly with depth into the glacial
till, dropping off to a few ppm after 5 ft of depth in Slip
No. 3 (008). Removing the very high concentrations of PCBs
near the OMC outfall in Slip Ho. 3 would remove the area
where the PCBs have been known to migrate into the glacial
till.

Curing Cells. The technology for construction of lined cur-
Ing cells IB well d«velor>ed and feasible. There are no un-

]" usual construction details for the curing cell construction.
»~ \m Construction could be accomplished using conventionally avail-

able materials and equipment. .The risk of failure would be
low. If the upper city liner failed, contaminated leachate

• "• could be collected by the underdrain system. If the lower
*- clay liner also failed, contaminated soil would have to be

excavated and disposed of with the other contaminated solids.r
i. . If an exterior curing cell dike failed while a cell was

filled vit^i incrr.:plitely cured fixed solids, PCB-contaminated
water and sediment could flow over a small area, requiring
cleanup operations and causing slightly increased volatiliza-
tion. The technology for dike design is well understood, >
however, so the probability of dike failure would be ejc-
tremely low.

r
Fixation. Fixation would use existing equipment in an appli-

f cation similar to previous applications, but not yet estab-
_ I lished for these high-moisture-content sediments. Laboratory

testing is now being conducted to verify that fixation can
be accomplished with existing available materials and equip-

T V saent. It is anticipated that fixation will prove to be a
i technically feasible and reliable means of controlling water

loss. If fixation failed to prevent water loss, then solids
would have to be dewatered mechanically, as proposed for
Alternative 3, or a waiver from that requirement of 40 CTR 761
would have to be obtained from the DSEPA Regional Adminis-

- . trator.
*
L Transportstion. Transportation would be accomplished using

Sump trucks.Failure could occur by loss of material from
the truck through leakage, spilling over the top, dusting,

^ volatilization, or spills resulting from vehicle accidents.
The impact of leakage, dusting, and volatilization would be
to disperse small amounts of PCBs all along the haul routes.
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The** types of uncontrolled release could be minimized by
the us* of tailgate seals and covers.

- The lapact of spills would be to deposit a quantity of PCB-
contaminated solids at one or store isolated points. : The
risk of spills over the top of the truck could be minimized

* by use of a cover. The risk of vehicle accidents is rela-
tively snail, but it could be compensated 'for by having a
response plan and team ready during hauling.

Permit Requirements

The following permits would be required in addition to those
listed under Alternatives 6A and €B.

• IEPA (Division of Land and Hoise) special waste
hauler's permit

• Certification of Authority to haul PCB commodities
(ICC and I1CC)

NORTH DITCH /PASSING LOT AREA
>*

Alternative It txeavate-Dispose

Response Objectives

This alternative would remove all soils with concentrations
of PCBs greater than SO ppm from the North Ditch/Parking Lot
area. If a 98 percent removal efficiency were achieved, it
would remove an estimated 757,700 Ib of PCBs in approximately
175,800 yd* of soil (003). This alternative would signifi-
cantly reduce the discharge of PCBs into Lake Michigan, the
potential for future groundwater contamination, and the vola-
tilisation of PCBs into the airshed.

All former land and water uses would be able to resume after
cleanup activities are completed. No restrictions to future
uses would be expected.

Duration of Cleanup Activities

Construction of the structural and nonstructural slurry walls
at the Crescent Ditch, Oval Lagoon, and the Parking Lot area
is expected to take a total of 2 to 3 months. Installation
of the groundwater pumping system and initial groundwater
lowering is expected to take 1 to 2 .months. Excavation,
transportation, and backfilling is expected to take a total •
of about 5 months. If the water treatment plant was not
protected against freezing weather, dewatering effluent could
not be released to the plant during freezing conditions.
Construction below the water table would then have to take
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place during oonfreezing weather. The overall duration for
this alternative i* estimated to be t month*.

r-

Impacts and Mitigation of Cleanup Activities

Excavation. Soil* with PCB concentration! in excess of
30 ppm would be excavated by backhoe or front end loader and
loaded onto trucks for offsite disposal. Excavation of con-
taminated toils would also be required for construction of
the North Ditch bypass and installation of the well points

• to control surface water and groundvator.

r Volatilization that would occur during these activities could
be minimized by employing the following mitigation measures:

• Keeping the area exposed by excavation as small as '
. " possible.
* .

• Performing the work in as short a time as possible,
r: by using more or larger equipment. '

• Covering the exposed materitl not at the working
face with organic materials (such a* digested acti-
vated sludge, manure, paper mill sludge) or with

- synthetic liners.
f
1.'

L

Performing the work in th* vinter. since the rate
of volatilization during cold wea'.-her is less than
during wars weather.

The highest reported concentration ii the Bsrth Ditch soils
is about 100,000 ppa (001). The pr*d.'.£ted 1'CB concentration
in air during excavation would be about 200 t»g/m». The vola-

[' tilization rat* is predicted to be about 163,000 ng/m*/hr.
• Typical concentrations range from 50 to 5,000 ppm. Pre-

dicted average PCB concentration* in the air would be less
.. . than 6.6 ug/m". The average volatilization rate is expected

to be less than 5,375 ug/a*/hr for soils with concentrations
*- of 1,000 ppm PCBs. The highest reported concentration in

Parking Lot area soils is less than 1C,000 ppm (001). The
predicted PCB concentration•in air during excavation would
be less than 43 og/m>, well below 1,000 ug/m», the OSEA
standard. The volatilization rate is predicted to be less

, than 35,000 ug/mVhr. Typical concentrations range from 50
to 5,000. Predicted average PCB concentrations in the air

— would be about €.6 ug/m». The average volatilisation rate
is expected to be about 5,375 ug/m*/hr. These values were

*~ extrapolated from data for sand assuming a 3.6-mph wind and
.. an air temperature of CI*F (007). The volatilization rates

from the sandy soils of the Worth Ditch/Parking Lot area are
•- expected to be approximated by these predictions. By com-

parison, the OSHA standard for maximum worker exposure to
'— Aroclor 1242 is 1,000 ug/m* in the air at any time. Bow-
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«vtr, NIOSH recommends that workers not bt exposed to nore
than 1 ug/m* In the air during an 8-hour period (007). (S«c
Health and Safety Requirement!, later in thl» section.)

Animals could be disturbed or affected by construction
activities that would alter or remove their habitats and
affect their normal daily and seasonal activities. However,
such changes would be expected to affect relatively few
species and individuals and would be far outweighed by the
benefits to be gained froa removal of the contaminated
sutterial. Shorebirds, gulls, and possibly other species
could be attracted to the excavated areas (041).

Water Treatment. The groundwater removed by pumping from
the "well points would be fully contained and processed
through a package water treatment plant. Secondary solide
discharged from the water treatment plant would be treated
with other area solids. All water would be treated to PCB
levels of below 1 ppb (the USZPA standard).- Treatment plant
effluent would be monitored (by grab sampling and 24-hour
sampling) to ensure that discharges were below 1 ppb. An
onsite laboratory would be available to conduct the water
quality analyses. Effluent would be discharged into Lake
Michigan or a sanitary sever. Water discharged to the
sanitary sewer system would be processed again through the
WauXegan municipal wastewater treatment plant and discharged
into the Des Plaines River.

Backfill of Excavated Areas. The backfill of excavated
areas would require soils removal from an offsite borrow
pit, causing topographic and other minor local impacts to
the borrow area.

Solids Removal and Disposal. Excavated soil would be trans-
ported by truck, to an offsite disposal site. The trucks -
vould have to be lined to prevent leakage. Cover or closure
of the trucks vould prevent spillage and volatilization dur-
ing transport. Rules and regulations controlling the trans-
port of toxic materials promulgated by the USDOT, DSLPA.
IDOT, 1IKR, and other applicable regulatory agencies would
be complied with. These include cleanup, safety* and spill
prevention and response measures.

Offsite disposal of excavated soil vould require approximately
17,580 truck trips to the disposal site using a 10-yd* capacity
truck. The established full truck routes vithia the City of
Vaukegan have sufficient capacity to accommodate the estimated
track traffic, but some roadway congestion and roadway damage
could occur (048). Some species of terrestrial animals could
come into contact with contaminated materials if any loss
occurs during transport, and the contamination could be passed
into other terrestrial food chains (048) .
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Disposal of the excavated foil would be in a licensed chemi-
cal waste landfill, and would be in compliance with State
and Federal standards for PCB waste disposal. PCB materials
with concentrations greater than 50 ppm must be Donflowable
if they are to be disposed of in a chemical watte landfill

r- (40 CTR 761). This alternative assvunes that the contaminated
•oils can be excavated in a nonflowaile state, since they
are mostly aand.

• •
"~ Additional Environmental Impacts. Implementation of thif

alternative would also hava the following impacts (048):

Koise. Poise would be produced by construction,
•xcavation, and transportation activities. Althouglv
high noise levels could periodically occur in Iccaliztc!
areas, they would be of relatively short duration.
Noise impacts could temporarily diminish people'« en-
joyment of the public beach adjacent to the project
area.

» ;
)• Employment. Construction jobs created by the project
*-' would temporarily reduce uner.plryaent in the area.

Employment levels would return to previous levels at.r~ the conclusion of the project.
l_

Recreation. The noise and trsffic congestion arsociated
j- " with construction activities could have shr,rt-t*.nn neja-
| tive impacts on the public beach adjacent to tht- project

area.
' Cultural Resources. Cultural resources in the VauXegin

baroor area would not be advaxsely affected. It is
possible that the cleanup of PCS-contaminated sediments

»- would enhance the desirability of acquiring and
retaining cultural resources in the harbor area.

r Health and Safety Requirements. T.-.e PCB-contamlnated soil,
> • sediment, Buck, dust, and water associated with cleanup
i- activities present potentially significant health hazards to

workers involved in the cleanup. Each specific cleanup
activity and associated work function would require the
definition and enforcement of specific safety precautions
and levels of protection. Icology and Environment, Inc.,

. has prepared a conceptual safety plan (see Appendix). The
plan calls for protection Beasures for workers who nay be

- exposed to PCs-contaminated materials. Ambient air monitoring
would b* performed, and all workers would require appropriate

~~ levels of protection. Depending on ambient air monitoring
_ results, respiratory and dermal protection may be required

downwind of site cleanup activities. In addition to per-
sonal protection, the conceptual safety plan specifies site
•ntry procedures, decontamination procedures, work limita-
tions, and material disposal requirements. A detailed health
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and safety plan would be prepared during final design of the
•elected response measures.

Kaliability

Excavation. Excavation would be accomplished using backhoes
and front end loaders. Conventionally available devices
based on well-developed technology are feasible for the pro-
posed use. Failure could occur by loss of material during
excavation as a result of power loss, accident, or spilling.
Where material falls back into .the working excavation, there
would be essentially no impacts. The impact of spills would
be to deposit a quantity of PCB-contaminated solids at one
or more points on the ait*. The impact of such spills could
ba minimized by prompt cleanup of the spilled material and
of any soil or other material that was contaminated by the
•pill.

Water Treatment. The water treatment system would use
existing technology and equipment shown to be affective In
PCS removal. The treatment plant would include a clearvell
for detention of treated effluent prior to discharge. PCS
concentrations in the clearvell would be monitored, and if
adequate removal were not achieved, the water could be
recycled through the plant until discharge standards (less
than 1 ppb PCBs) were met.

Transportation. Transportation, would be accomplished using
dump trucks.Failure csuld occur by loss of material from
the truck through leakage, spilling over the top. dusting,
volatilixation, or spills resulting from vehicle accidents.

The impact of leakage, dusting, and volatilization would be
to disperse small amounts of PCBs all along the haul routes.
These types of uncontrolled release could be minimized by
the use of tailgate seals and covers.

The inpact of spills would be to deposit a quantity of PCB-
contaminated solids at one or more isolated points. The
risk of spills over the top of the truck could be minimized
by use of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and team ready during hauling.

Permit Requirements

Permit requirements are anticipated to include:

• Well water removal permit (State)

• IEPX permit for construction of wastewater treat-
ment facilities
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• CSCOE Section 404 (disposal in waterways) permit

• IEPA water quality certification on all BSCCE
permits

• HPDZS permit (State/Federal) for point^source
• water discharge from the water treatment plant

*

• North- Shore Sanitary District approval if water
discharge goes to a sanitary sewer

• . IEPA (Division of Land and Moise) special waste
hauler's permit

• City of Waukegan construction permits

_rf I" 9 Local land use approval
^ i

• Certification of Authority to haul PCE ccmmodities
(ICC and I1CC)

*- • DSEPA toxic substances disposal approval

'* • IEPA approval if material is disposed in a cur-
|. - rently non-PCB-approved site

See Hason & Banger's report (003) for further discussion of
applicable governmental regulations.

Alternative 3; Excavate-fix-Dispose

Response Objectives

This alternative would remove all soils with PCB concentra-
tions greater than 50 ppm from the Morth uitch -'Perking Let
area. If a 96 percent removal efficiency wert achieved, it
would remove an estimated 757,700 Ib of KBt ir. approxi-
mately 175,100 yd* of soil (003). This alternative will
significantly reduce the discharge of >CBs into Lake Michi-
gan, the potential for future groundwatar contaitination, ar.d
the volatilization of FCBs into the airshed.

All former land and water uses would be able to resume after
cleanup activities are completed. Mo restrictions to future
uses would be expected.
Duration of Cleanup Activities _

X

Construction of the structural and nonstructural slurry
vails at the Crescent Ditch, Oval Lagoon, exnd Parking Lot
area is expected to take a total of 2 to 3 s»nths. Installa-
tion of the groundvater pumping system and initial ground-
water lowering is expected to take 1 to 2 months. Excavation
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is expected to take about 5 month*. Fixing, transportation,
and backfilling could occur concurrently with excavation.
If the water treatment plant vas not protected against freez-
ing weather, dewatering effluent could not be released to
the plant during freezing conditions. Construction below
the water table would then have to take place during nonfreez-
ing weather. The overal duration for this alternative is
estimated to be 9 months. • :

Impacts and Mitigation of Cleanup Activities

Excavation. Soils with PCS concentrations in excess of
50 ppm would be excavated by backhoe or front end loader and
loaded onto trucks for offsite disposal. Excavation of con-
taminated soils would also be required for construction of
the North Ditch bypass and installation of the well points
to control surface water and groundwater.

Volatilization that would occur during these activities
could be minimized by employing the following mitigation
measures!

• Keeping the area exposed by excavation as small as
possible.

• Perfor&lng the work in as short a time as
possible, by using more or larger equipment.

• Covering the exposed material not at the working
face with organic materials (such as digested
activated sludge, manure, paper Bill sludge) or
with synthetic liners.

• Performing the work in the winter, since the rate
of volatilization during cold weather is less than
during wars weather.

The highest reported concentration in the North Ditch soils
is about 100,000 ppm (001). The predicted PCS concentration
in air during excavation would be about 200 ug/m*. The vola-
tilization rate is predicted to be about 163,000 ug/m»/hr.
Typical concentrations range from 500 to 5,000 ppm. Pre-
dicted average PCS concentrations in the air would be less
than C.C ug/m*. The average volatilization rate is expected
to be less than 5,375 ug/m*/hx for soils with concentrations
of 1,000 ppm PCBs. The highest reported concentration in
Parking Lot area soils is less than 10,000 ppm (001). The
predicted PCB concentration in air during excavation would
b*. less than 43 ug/m9, well below 1,000 «g/a», the OS HA
standard. The volatilization rate is predicted to be less .
than 35,000 ug/m*/hr. Typical concentrations range from 50
to 5,000. Predicted average PCB concentrations in the air
would be about C.C ug/mj. The average volatilization rate
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is expected to be about 5,375 ug/aVhr. These values were
•xtrapolated from data for sand assuming a 3.6-mph wind and

•~ an air temperature of C8*F (007). The volatilization rates
froa the sandy »oils of ^he Korth Ditch/Parking Lot area are
•xpected to be approximated by these predictions. By
compairson, the OS HA standard for maximum worker exposure to
Aroclor 1242 is 1,000 ug/m» in the air at any time, -fiow-
•ver, NIOSH recommends that workers not be exposed -to store
than 1 ug/mj in the air during an 8-hour period (007) . (See
Health and Safety ̂ Requirements, later in this section.)

Animals could be disturbed or affected by construction
activities that would alter or remove their habitats and

\ affect their normal daily and seasonal activities. However,
such changes would be expected to affect relatively few
species and individuals and would be far outweighed by the
benefits to be gained from removal of the contaminated

,__ material. Shorebirds, gulls, and possibly other specie*
could be attracted to the excavated areas (048).

ni Water Treatment. The groundwater removed by pumping from
*" thewellpoints would be fully contained and processed

through a package water treatment plant. Secondary solids
T~ discharged froa the water treatment plant vould be treated
L with other area solids. All water would be treated to PCB

levels of below 1 ppb (the DSEPA standard). Treatment plant
r- . effluent vould be monitored (by grab sampling and 24-hour

sampling) to ensure that discharges were below 1 ppb. An
'' onsite laboratory would be available to conduct the water

quality analyses. Effluent would be discharged into Lake
~\ Michigan or a sanitary sewer. Water discharged to the
L sanitary sever system would be processed again through the

Waukegan municipal wastewater treatment plant and discharged
:" into the Des Plaines River.

laekfill of txcavated Areas. The backfill of excavated
^.. areas would require soils removal from an off site borrow

pit, causing topographic and other minor local impacts to
L- the borrow area.

;" Solids Kemoval, fixation, and Disposal. Excavated soil
'• _ vould be fixed into a nonflovable form for offsite transport

by truck. A sufficient amount of fixing agent would be used
r, to prevent water loss during transport. Rules and

regulations controlling the transport of toxic materials
- promulgated by the DSDOT, CSEPA, IDOT, IINR, and other

applicable regulatory agencies vould be complied with.
These include cleanup, safety, and spill prevention and
response measures. —
Offsitt disposal of sxcavated soil vould retire approxi-
mately 21,110 truck trips to the disposal site using a 10-yd'
capacity truck. The established full truck routes within
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the City of Waukegai. have sufficient capacity to accommodate
th« estimated truck traffic, but some roadway congestion and
roadway damage could occur (048). Some species of terres-
trial aninnIs could come into contact with contaminated
materials if any loss occurs during transport, and the con-
tamination could b« passed into other terrestrial food chains
(048) . :'

Disposal of the fixed materials would be in a licensed
chemical waste landfill, and would be in compliance with
State and Federal standards for PCB waste disposal. PCB
materials with concentrations greater than 50 ppm must be
nonflowable if they are to be disposed of in a chemical
waste landfill (40 CFR 761). This alternative assumes that
the contaminated soils can be excavated in a nonflowable
state, since they are mostly sand.

Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048)»

Boise. Hoise would b« produced by construction,
excavation, and transportation activities. Although
high noise levels could periodically occur in localized

• areas, they would be of relatively short duration.
Noise impacts could temporarily diminish people's en-
joyment of the public beach adjacent to the project
area.

Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previous levels at
the conclusion of the project.

Recreation. The noise and traffic congestion associated
with construction activities could have short-term nega-
tive impacts on the public beach adjacent to the project
area.
Cultural Resources. Cultural resources in the Waukegan
Harbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Health and Safety Requirements. The PCB-contaminated soil,
sediment, muck, dust,and water associated with cleanup
activities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup
activity and associated work function would require the
definition and enforcement of specific safety precautions
and levels of protection. Ecology and Environment, Inc.,
has prepared a conceptual safety plan (Appendix). The plan
calls for protection measures for workers who may be exposed
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to PCB-contarsinated materials. Ambitnt air monitoring would
be performed, and all workers would 'require appropriate
levels of protection. Depending on ambient air monitoring
results, respiratory and dermal protection nay be required
downwind of aite cleanup activities. In addition to per-
sonal protection, the conceptual safety plan specifies" site
•itry procedures, decontamination procedures, work•limita-
tions, and material disposal requirements. A detailed health
and safety plan would be prepared during final design of the
selected response measures.

Reliability

Excavation. Excavation would be accomplished using backhoes
and"front and loaders. Conventionally available devices
based on well-developed technology are feasible for the pro-
posed use. Failure could occur by loss of material curing
excavation as a result of power loss, accident, or spilling.
Where material falls back into the working excavation, there
w:>uld be essentially no impacts. The impact of spills would
be to deposit a quantity of PCB-contaminated solids at one
or core points on the site. The impact of such spills could
bt minimized by prompt cleanup of the spilled material and
of any soil or other material contaminated by the spill.

Viter Treatment. The water treatment system would ose
existing technology and equipment shown to be effective in
PCB removal. The treatment plant would include a clearvell
for detention of treated effluent prior to discharge. PCB
concentrations in the clearvell would be monitored, and if
adequate removal were not achieved, the water could be re-
cycled through the plant xintil discharge standards (less
than 1 ppb PCBa) were met.

Fixation. Fixation would use existing equipment in an appli-
"cation similar to previous applications, but not yet estab-
lished for these high-moisture-content soils. Laboratory
testing is now being conducted to verify that fixation can
be accomplished with existing available materials and equip-
ment. It is anticipated that fixation will prove to be a
technically feasible and reliable means of controlling water
loss. If fixation failed to prevent water loss, then solids
would have to be dewatered mechanically, as proposed for
Slip Ho. 3—Alternative 3, or a waiver from that requirement
of 40 CTR 761 would have to be obtained from the CSEPA Re-
gional Administrator.

Curing Cells. The technology for construction of lined cur-
ing cells is well developed and feasible. There are no un-
usual construction details for the curing cell construction.
Construction could be accomplished using conventionally avail'
able materials and equipment. The risk of failure would be
low. If the upper clay liner failed, contaminated leachate
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could b« collected by the underdrain system. If the lower
clay liner also failed, contaminated coil would have to be
excavated and disposed of with the other contaminated solids,

• _»

If a dike failed while a cell was filled with incompletely
cured fixed solids, PCB-contaminated material could; flow
over a small area, requiring cleanup operations and Causing
'slightly increased volatilization. The technology .for dike
design is well understood, however, ao the probability of
dike failure would be extremely low.

Transportation. Transportation would be accomplished using
dump trucks. Failure could occur by loss of material from
the truck through leakage, spilling over the top, dusting,
volatilization, or spills resulting from vehicle accidents.

The impact of leakage, dusting, and volatilization would be
to disperse small amounts of PCBs all along the haul routes.
These types of uncontrolled release could be minimized by
the use of tailgate seals and covers.

The impact of spills would b« to deposit a quantity of PCB-
contaminated solids at one or sore isolated points. The
risk of spills over the top of the truck could b* minimized
by use of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and team ready during hauling.

Permit Requirements

Permit requirements are anticipated to include:

• Well water removal permit (State)

• DSCOE Section 404 (disposal in waterways) permit

• IZPA permit for construction of wastewater treat-
Bent facilities .

• XEPA water quality certification on all DSCOE
permits

• VPDCS permit (State/Federal) for point-source
water discharge from the water treatment plant

• North Shore Sanitary District approval if water
discharge goes to a sanitary sewer

• IEPA (Division of Land and Noise) special waste .
hauler's permit

• City of Vaukegan construction permits
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• Local land use approval

• Certification of Authority to haul PCS commodities
(ICC and I1CC) .

_ • DSEPA toxic substances disposal approval :
*

• XEPA approval if material is dispostd in a cur-
rently non-PCB-approved site

See Mason t Banger'* report (003) for further discussion of
applicable governmental regulations.

f •

Alternative 4t Contain-Cap (Parking Let Area Only)

Response Objectives

This alternative would use a ilurry vail around the perimeter
of the coil w.th PCB concentrations greater than 50 ppm.

i— The containment wall would extend down to the existing gla-
cial till beneath the local (and* (35 ft deep). This would
minimize uncontrolled dispersion of PCBs through the soil or
the groundwater. Based on Mason 4 Hanger's elation for
dispersion of PCBs (001), if a vail with an overall per-
•teitility of 13~7 cm/sec were used, siigration through a 2-ft
sliirry vi.ll would be expected to take 2 years, dispersing
about O.C02 lb/ year PCBs. If the slurry vail were cracked
by the fluctuating water table, freezing, or other natural
pheno»e->i, PCBi vould escape at * higher rate. Groufcdwater
Bonitorxrg veils vould be constructed to provide continuous

J checks en the efficiency of the slurry vails. The State
V. vould be required to provide siaintenance under PL 16-510.

; • Dsing Haton & Banger's equation (001), migration through a
1-ft-thick layer of glacial till with an overall permeability
of 10*"7 cm/sec vould be expected to take 1 year, dispersing
About O.C2 Ib/yr PCBs. If sandy tones vere encountered in
the glacial till, PCBs could escape at a higher rate.
Groundwater Bionitoring veils vould be constructed to provide
continuous checks on the efficiency of the glacial till.

.' The State vould be required'to provide suintenance under
i PL 16-510.

r. The site vould be capped vith inperneable naterials to seal
\ in the contaminated toils, and vould be resurfaced for

future parking. Capping vould reduce percolation into the
contaminated area. Future construction projects that vould
cause disturbance to the surface and underlying soils (trench-

_ lag, drilling, digging, «tc.) vould not be allowed, to su.ni-
sU.te deterioration of the impermeable barriers.

— •» **

This alternative vould reduce the environmental hazards now
posed by PCB contamination. The reliability of the slurry
wall, the underlying glacial till, and capping is discussed
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in th* reliability section b«lovt. B*c»us* of its proximity
to Lake Michigan, tht Parking Lot area could experience erosion
as a result of storm events. However, a one-time event is
not likely to impact the area, and mitigative measures could
be taken to prevent cumulative impacts from multiple .events.

Containment of the Parking Lot in this manner would require
a CSEPA waiver from the requirements of 40 CFR 761 of TSCA,
since PCB* would remain in proximity to Lake Michigan and in
an area with a high groundwater table (058).

This alternative would have greater land use impacts than
Alternatives 1 and 3. Future new uses of the Parking Lot
area and possibly of some adjacent areas would be restricted
because soil-disturbing construction activities could not be
allowed.

Duration of Cleanup Activities

Construction of the slurry wall is expected to take about
1 month, with construction of the clay cap and paving taking
about 2 months. The overall duration for this alternative
is estimated to be 4 months.

Impacts and Mitigation of Cleanup Activities

Excavation. Excavation would be required for construction
of the slurry wall and installation of the monitoring wells.
Volatilization from excavation of soils with average contami-
nant levels of 10,000 ppm is estimated to result in air con-
centrations of 43 ug/m* (007). By comparison, the OSHA stan-
dard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m1 in the air at any time. However, HIOSH recom-
mends that workers not be exposed to more than 1 ug/m' in
the air during an 1-hour period (007). (See Health and
Safety Requirements, later In this section).

Health and Safety Requirements. The PCB-contaminated soil,
sediment, muck, dust, and water associated with cleanup
activities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup
activity and associated work function would require the
definition and enforcement of specific safety precautions
and levels of protection. Ecology and Environment, Inc.,
has prepared a conceptual safety plan (Appendix). The plan
calls for protection measures for workers who may be exposed
to PCB-contaminated materials. Ambient air monitoring would
be performed, and all workers would require appropriate
levels of protection. Depending on ambient air monitoring
results, respiratory and dermal protection may be required
downwind of site cleanup activities. In addition to per-
sonal protection, the conceptual safety plan specifies site

PD525.022



•ntry procedures, decontamination procedures, work limita-
tions, end material disposal retirements. A detailed health
and safety plan would be prepared during final design of the
•elected response measures.

Additional Environmental Impacts. Implementation of-this
alternative would also have the following impact! (048):

Koise. Noise would be produced by construction, exca-
vation, and transportation activities. Although high
noise levels could periodically occur in localized areas,
they would be of relatively short duration. Noise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area.

Employment. Construction jobs created by the project
vould temporarily reduce unemployment in the area.
Employment levelt would, return to previous levels at
the conclusion of the project.

Cultural Resources. Cultural resources in the MauJcegan
Harbor area would" not be adversely affected. It is
pcseible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resource.! in tae harbor area.

Reliability

Slurry Vallt. Slurry vails tre a relatively new construction
techr.icjue, in general vse for about 20 years. The technology
of construction is veil developed, but long-term performance
data on the use of slurry vails as a seepage cutoff are cot
available. While it is generally expected that slurry vails
vould b« relatively impervious, it is possible that "windows*
of Biore permeable material could develop during slurry vail
construction. Trench backfill is done below the surface of
the flurry, so thet visual inspection of the backfill as it
r»ac:.es its final position is cot possible. In addition,
the upper part of the completed slurry vail could be cracked
fcy freezing, groundvater fluctuations, er other natural pheno-
mena. The literature on the affect of KTBs on slurry vail
permeability is limited. It is anticipated that there vould
be no significant affects, since clay is generally accepted
as a liner for licensed PCB disposal sitts. However, the
types of slurry vail available should be reviewed during
design. If the slurry vail failed to achieve the overall
average permeability desired, novement of PCB-contaminated
groundvater could occur Bore rapidly than anticipated. On
the other hand, slurry vails have been used for groundvater
control on siany projects and have a good performance racord.
The containment area vould be monitored to permit ongoing
evaluation of the effectiveness and integrity of the slurry
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walls and clay cap. The reliability of the containment cculd
be enhanced with development of additional design details:

• Frttie-thaw problems could be reduced by terminating
the slurry and cap wall below the frostline.

• Use of a flexible membrane for the cap coudd be
considered for more freedom in site grading-.

»

• Should contaminant movement be detected, an
internal drainage system could be installed to
maintain internal water levels lower than external
levels so that any leakage would b« into the
containment area.

Consideration of these types of details during design would
make this alternative effective in abating further PCB con-
tamination in the WauXegan area and Lake Michigan. The type
of slurry wall material should also be evaluated during
design. Overall, the reliability of slurry walls to reduce
the movement of PCB-contaminated groundvater is considered
good.

Glacial Till. The glacial till covering the bedrock in the
Waukeg&n area is unsorted, glacier-deposited sediment, con-
sisting of silt, clay, and lenses of sand, in which pebbles,
cobbles, and boulders are embedded. The thickness cf the
glacial till typically ranges from 50 to more than 100 ft.

Because of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more
than 20 to 30 ft, unless they reached a sandy tone of higher
permeability. These zones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) may also
disperse the PCB oil in the glacial till port water.

Because of the limited information available at the time
they prepared their report. Mason t Hanger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001) .
Mason & Banger recommended additional studies be performed
to determine the reliability of the glacial till.

PCBs are heavier than water. The ?CBs could gravitate dovn
through the glacial till as evidenced by the PCB penetration
into the glacial till immediately adjacent to former OMC
discharge points in the Crescent Ditch (001). Penetration
of PCBs has occurred at that location with a concentration
of 240 ppm found at a depth of about 5 ft into the glacial
till (001).
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Capping. Tht use of compacted clay a» liner* and caps for
chertucal vast* lendfills is a veil-developed technology.
The ose of asphaltic concrete as a runoff-accelerating mem-
brane is also well developed. The clay cap could develop
cracks due to moisture content variations, settlement,-freez-
ing, or other natural phenomena. The asphaltic concrete cap
vould be used to help reduce the possibility of soil moisture
changes, thus reducing the possibility of developing cracks
in the clay cap. It is anticipated that the asphaltic con-
crete nembrane would require periodic maintenance to seel
cracks that will inevitably develop as the pavement ages.

The impact of cracking of the cap system would be to allow
additional surface water to infiltzate the ground, and pos-
sibly to permit minor amounts of volatilised PCBs to leave
the containment area. If infiltration increased, it could
provide hydraulic he&d inside the contained area that would
increase the flow of FC3-contair.inat>d groundwater from inside
the contained area to the surrounding or underlying soil.

, „ This vould result in further PCB contamination of adjacent
and underlying soil. The amount of any such uncontrolled

^ release vould be expected to be very small. Overall, the
reliability of the cap would be cox.viderel good.

• . Permit Requirements

Permit requirements are Anticipated to include:
l~ • City of Kaukegan cor.vtrun.ion permits
1 * • Local land use approval

• DSEPA toxic substances disposal approval
•

• IZ?A approval if material is disposed of in. a
' currently eon-PCB-approved site

See Kason i Iar.g«r's report (002) tor further discussion of
applicable government regulations.

• - Alternative 4Xt Excavate-Contain-Ca? (North Ditch Area Or.lv)i ' ————————————————————————————•——————————————————•—
Response Objectives

r Under this alternative, a drainage bypass of the Worth Ditch
vould be constructed, and soils vith PCB contamination in
excess of 50 ppm vould be excavated .from the Berth Ditch.

~~ The Crescent Ditch area vould also be excavated to a depth
_ of 3 ft. The soils vould be dewatered using veil points and

pumps. A slurry vail vould be constructed around the peri-
meter of the Crescent Ditch/Oval Lagoon area. This containment
vail vould extend down to the existing glacial till beneath
the local sands (35 ft). Excavated soils from the Horth
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Ditch end Crescent Ditch areas vould be placed on top of the
Oval Lagoon araa. The Crescent Ditch/Oval Lagoon containment
araa would than b« capped with 3 ft of impermeable materials
to taal in th* contaminated soils.

The slurry wall would minimize uncontrolled dispersipn of
PCBs from the Crescent Ditch/Oval Lagoon araa through the
'soil or groundwater. Based on Mason & Hanger's equation, if
a wall with an overall permeability of 10~"cm/sec were used,
migration through a 2-ft slurry wall is expected to take 2
years, dispersing, about 0.001 Ib/yr PCBs. If the slurry
wall were cracked by the fluctuating water table, freezing,
or other natural phenomena, PCBs would escape at a much
higher rate. Croundwater monitoring wells would be
constructed to provide continuous checks on the efficiency
of the slurry. The State would be required to provide
maintenance under PL 96-510.

Using Mason 6 Banger's equation (001), migration through a
1-ft-thick layer of glacial till with an overall permeability
of 10~7 cm/sec would be expected to take 1 year, dispersing
about 0.001 Ib/yr PCBs. If sandy tones were encountered in
the glacial till, PCBs could escape at a higher rate. Ground-
water monitoring wells would be constructed to provide contin-
uous checks on the efficiency of the glacial till. The State
would be required to provide maintenance under PL 96-510.

Capping of the containment area would prevent percolation
into the contaminated area. Future construction projects
that would cause disturbance to the surface and underlying
soils (trenching, drilling, digging, etc.) wculd not be
allowed, to minimize deterioration of the impermeable bar-
riers.

This alternative would reduce the environmental hazards now
posed by the PCB contamination in the Horth Ditch area.
Approximately 98 percent of North Ditch soils with PCB con-
tamination in excess of 50 ppm would be removed, and all
contaminated soils in the Crescent Ditch/Oval Lagoon area
would be contained in-place. The reliability of the slurry
wall and capping technologies and the glacial till is dis-
cussed in the Reliability Section below.

Containment of the North Ditch in this manner would require
a DSEPA waiver from the requirements of 40 CTR 761 of TSCA
since PCBs would remain in proximity to Lake Michigan and in
an area with a high groundwater table (051).

This alternative would have grtatar land use impacts than •
Alternatives 1 and 3. The Crescent Ditch area would remain
at the existing ground elevation, and would be converted to
a parking lot. Future new uses would be restricted because
soil-disturbing construction activities could not be allowed.
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Landfilling of the Oval Lacoon area with contaminated soil
and capping materials would elevate it about 20 to 25 feet
above the existing ground level. Mo future uses of this
area would be possible. .

Duration of Cleanup Activities . •

Construction of the drainage bypass and the slurry wall is
expected to take about 1 to 2 months. Excavation -activities
are expected to take a total of 1 to 2 months, and construc-
tion of the clay cap and paving another 2 months. If the
water treatment plant were not protected against freezing
weather, dewatering effluent could not be released to the
plant during freezing conditions. Excavation b^low the
water table would then have to take place during aonfreezing
weather. The overall duration for this alternative is
estimated to be 4 to 6 months.

L_
Impacts and Mitigation of Cleanup Activities

r :
Excavation. Contaminated soils vcclu be excavated from the

<v- Worth Ditch and Crescent Ditch areas by backhoe ex front end
loader and transported to the Oval Lagoon containment (rea.
Excavation of contaminated soils would also be required for
construction of the North Ditch bypass and installation of
the well points to control surface and groucdwatex.

An average volatilization rate that can b* expected f.rom
exposed sand during excavation activities is 5,3~* ug/m*/hr,
assuming average PCB concentrations in the *xpose5 sand to

r be 1,000 ppm. Volatilization that would occur during these
(- activities could b« minimized by employing the following

mitigation measures:

• Keeping the area expc&cd by excavation *s small as
possible.

• Performing the work in as short a time as possible,
by using more or larger equipment.

• Covering the exposed material not at th« working
face with organic. materials (such as digested
activated sludge, manure, paper Kill sludge) or

-^ with synthetic liners.

• Performing the work in the winter, since the rate
of volatilization during cold weather is less than
during warm weather. ^

The highest reported concentration in the Horth Ditch soils
is about 100,000 ppm (001). The predicted PCB concentration
in air during excavation would be about 200 ng/m». The vola-
tilization rate is predicted to be about 163,000 ug/m*/hr.
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Typical concentration* rang* from 500 to 5,000 ppm. Fre-
•dictad avarag« PCB conctntrationa in tht air would be less
than €.€ ug/m». The average volatilization rate la expected
to be lesa than 5,375 ug/m'/hr for coils with concentrations
of 1,000 ppm PCBs. These values were extrapolated from data
for sand, assuming a 3.6-mph wind and an air temperature of
(B*r (007). The volatilization rates from the sandy•soils
.of the North Ditch area are expected to be closely approximated
'by these predictions. By comparison, the OSHA standard for
aaximum worker exposure to Aroclor 1242 is 1,000 ug/m» in
the air at any time. NIOSH recommends that workers not be
•xposed to BOre than 1 ug/B* in the air during an 8-hour
period (007) . (See Health and Safety Requirements, later in
this section.)

Animals could be disturbed or affected by construction
activities that would alter or remove their habitats and
affect their normal daily and seasonal activities. However,
such changes would b« expected to affect relatively few
species and Individuals and would be far outweighed by the
benefits to be gained from removal of the contaminated
material. Shorebirds, gulls, and possibly other species
could b« attracted to the excavated areas (048).

Vater Treatment. The groundwater removed by pumping from
the well points would be fully contained and processed
through a package water treatment plant. Secondary solids
discharged from the water treatment plant would b« treated
with other area solids. All water would ba treated to PCB
levels of below 1 ppb (the OSEPA standard). Treatment fclant
• ffluent would be monitored (by grab sampling arid 24-hour
sampling) to ensure that discharges were below 1 ppb. ' An
onsite laboratory would b« available to conduct the water
quality analyses. Effluent would b« discharged into Lake
Michigan or a sanitary sewer. Water discharged to the
sanitary sewer system would be processed again through the
Vaukegan municipal wastewater treatment plant and discharged
into the DCS Plaines River.

Backfill of Excavated \rea». The backfill of excavated
areas would require soils removal from an offsite borrow
pit, causing topographic and -other minor local impacts to
the borrow area.

Health and Safety Requirements. The PCB-contaminated soil,
sediment, muck, dust,and water associated with cleanup
activities present potentially significant health hazards to
worker* involved in the cleanup. Each specific cleanup
activity and associated work function would require the
definition and enforcement of specific safety precautions -
and levels of protection. Ecology and Environment, Inc.,
has prepared a conceptual safety plan (Appendix). The plan
calls for protection measures for workers who nay b« exposed
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to PCB-contaminated materials. An\bjent air monitoring would
be performed, and all workers would require appropriate
levels of protection. Depending on ambient air monitoring
results, respiratory anddermal protection may be required
downwind of site cleanup'activities. In addition to personal
protection, the conceptual safety plan specifies s^tt entry
procedures, decontamination procedures, work limitations,*
and material disposal requirements. A detailed health and
safety plan would be prepared during final design of the
•elected response measures.

Aaditional Environmental Impacts. Implementation of this
-- alternative would also have the following impacts (048):

Noise. Noise would be produced by construction, exca-
vation, and transportation activities. Although hign
noise levels could periodically occur in localized areas,

; • they would be of relatively short duration. Noise ic-
pacts could temporarily diminish people's er.joynent of

p the public beach adjacent to the project area.

Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.

{ Employment levels would return to previous levels at
[.. the conclusion of the project. .

Cultural Resources. Cultural resources i:i the KauXec&n
faarbor area would not be adversely affarted. It is
possible that the cleanup of PCB-contaain'.ted sediments
would enhance the desirability of acquiring and retaining

* '" cultural resources in the harbor area.

Reliability

• - Excavation. Excavation would be accomplished using backhoes
and front end loaders. Conventionally available devices
based on well-developed technology are featib.'.t for the pro-
posed use. Failure could occur by loss of notarial during
excavation as a result of power loss, accident, or spilling.
Where material falls back into the working excavation, there

' would be essentially no impacts. The impact of spills would
! be to deposit a quantity of PCB-contaminated solids at one

or more points on the site. The impact of such spills could
, be minimized by prompt cleanup of the spilled material and
: of any soil or other material that was contaminated by the

•pill.

Water Treatment. The water treatmenfiystem would use exist-
__ Ing technology and equipment ahown to be effective in PCB

removal. The treatment plant would include a elearvell for
detention of treated effluent prior to discharge. PCB concen-
trations in the elearvell would be monitored, and if adequate
removal were not achieved, the water could be recycled
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through the plant until discharge standards (less than 1 ppb
PCBs) wera s*t.

Slurry Walls. Slurry vallr are a relatively new construction
technique, in general us* for about 20 years. The technology
of construction is well daveloped, but long-term performance
data on tha usa of slurry vails as a seepage cutoff ara not
available. Whila it is generally expected that slurry walls
would be relatively impervious, it is possible that "windows"
of more permeable material could develop during slurry wall
construction. Trench backfill is done below the surface of
the slurry, so that visual inspection of the. backfill as it
reaches its final position is not possible. In addition,
the upper pert of the completed slurry wall could be cracked
by freezing, groundwater fluctuations, or other natural phe-
nomena. Tha literature on tha affect of PCBs on slurry vail
permeability is limited. It is anticipated that there*would
be no significant affects, sinca clay is generally accepted
as a liner for licensed PCI disposal sites. However, the
types of slurry wall available should be reviewed during
design. If the slurry wall failed to achieve the overall
average permeability desired, Bovement of PCB-containinated
groundwater could occur more rapidly than anticipated. On
the other hand, slurry walls have been used for groundwater
control on many projects and have a good performance record.
The containment area would b« monitored to permit ongoing •
•valuation of the effectiveness and integrity of the slurry
walls and clay cap. The reliability of tha containment could
be enhanced with development of additional design details:

*

• Freeze-thaw problems could be reduced by terminating
the slurry and cap wall below the frostline.

• Use of a flexible membrane for tha cap could be
considered for more freedom in sita grading.

• • Should contaminant movement b« detected, an
internal drainaga systaa could be, installed to
maintain internal water levels lower than external
levels so that any leakage would be into the
containment area.

Consideration of these types of details during design would
make this alternative effective in abating further PCS con-
tamination of the Waukegan area and Lake Michigan. The type
of slurry wall material should also be evaluated during
design. Overall, the reliability of slurry walls to reduce
the movement of PCl-contaminatad groundwater is considered
food.
Glacial Till. Tha glacial till covering the bedrock in the
fcaukegan area is unaorted, glacier-deposited sediment, con-
sisting of silt, clay, and lenses of sand, in which pebbles,
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cobbles, and boulders are embedded. The thickness of the
glacial till typically ranges from 50 to more than 100 ft.

Because of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more
than 20 to 30 ft, unless they reached a sandy tone of aigher
permeability. These zones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) nay also dis-
perse the PCS oil in the glacial till pore water.

Because of the limited information available at the time
,_ they prepared their report, Mason t Banger did not recomaend
• any alternatives that depended on the underlying glacial
' • till to contain the more concentrated PCB materials (001).

Mason & Banger xecomaended additional studies be performed
• ' to determine the reliability of the glacial till.

PCBs are heavier than water. The PCBs could gravitate dovr
,-. through the glacial till as evidenced by the PCS penetration
• : into the glacial till immediately adjacent to former OMC

discharge points In the Crescent Ditch (001). Penetration
of PCBs has occurred at that location with a concentration

•* of 240 ppm found at a depth of about 5 ft into the glacial
L till (001).

Capping. The use of compacted clay as liners and caps for
chemical waste landfills is a well-developed technology.
The use of asphaltic concrete as a runoff-accelerating mem-
brane is also well developed. The clay cap could develop

' cracks due to moisture content Tariations, settlement,
freezing, or other-natural phenomena. The asphaltic con-
crete cap would be used to help reduce the possibility of
•oil moisture changes, thus reducing the possibility cf

• . developing cracks in the clay cap. Zt is anticipated thv.
the asphaltic concrete membrane would require periodic main-
tenance to teal cracks that will inevitably develop as the
pavement ages.

The impact of cracking of the cap system would be to allow
additional surface water to infiltrate the ground, and pos-

• slbly to p*rmit minor amounts of volatilized PCBs to leave
the containment area. If infiltration increased, it could

, provide hydraulic head inside the contained area that would
increase the flow of PCB-contaminated groundwater from in-

•. Bid* the contained area to the surrounding or underlying
•oil. This would result in further PCB contamination of
adjacent and underlying toil. The amount of any such un-

_ controlled release would be expected .to be rery email. Over-
all, the reliability of the cap would be considered good.
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Permit

Permit requirements are anticipated to include:
•

• Well water removal permit (State)

• IEPA permit for construction of wastewater -.treat-
ment facilities

• USCOE Section 404 (disposal in waterways) permit

• IEPA water quality certification on all DSCOE
permits

• NPDES permit (State/Federal) for point-source
water discharge from the water treatment plant

• North Shore Sanitary District approval if water
discharge goes to a sanitary sewer

• City of WauXegan construction permits

• Local land use approval

• IEPA (Division of Land and Noise) special waste
hauler's permit

• OSEPA toxic substances disposal approval

• IEPA approval if material is disposed in a cur-
rently non-PCB-approved site

• Certification of Authority to haul PCB commodities
(ICC and I1CC)

See Mason & Hanger's report (003) for further discussion of
applicable governmental regulations.

Alternative 4B; Excavate-Contain Part of E-W Portion of the
North Ditch-Cap (North Ditch Area Only)

Response Objectives

Under this alternative,'the east-west portion of the North
Ditch would be excavated only to the extent necessary to
install a pipeline bypass within the ditch area. This would
require excavation to a depth of 10 ft and a width of 7 ft,
removing approximately 5,500 yd* of soil. In comparison,
excavation under the other North Ditch alternatives would be.
to a depth of 15 ft and a width of 25 ft, removing approxi-
mately 25,000 yd* of soil. . Construction of a structural
support system (sheet piling) would not be necessary under
this alternative because of the limited excavation involved.

FD525.022 €-106



The toil, however, would be dewatered using well points and
pumps before excavation. After the bypass is installed, the
excavated area would be backfilled and capped with.impermeable
materials.

The Crescent Ditch area would be excavated to * depth of 3
ft. All excavated soils would be dewatered using well points
end puaps. A slurry wall would be constructed around the
perimeter of the Crescent Ditch/Oval Lagoon area. This
containment wall would extend down to the existing glacial
till beneath the local sands (35 ft). Excavated soils from
the North Ditch and Crescent Ditch areas would be placed on
top of the Oval Lagoon area. The Crescent Ditch/Oval Lagoon

• containment area would then be capped with 3 ft of imper-
meable materials to seal in the contaminated soils.

_ ' • The slurry wall would minimize uncontrolled dispersion of
| 1 : FCBs from the Crescent Ditch/Oval Lagoon area through the

•oil or groundwater. Using Mason i Banger's equation for
:-• dispersion of PCBs (001), if a wall with an overall per-

meability of 10~'cm/sec were used, migration through a 2-ft
slurry wall is expected to take 2 years, dispersing about
0.001 Ib/yr PCBs. If the slurry wall were cracked by the
fluctuating water table, freezing, or other natural pheno-

• mena, PCBs would escape at a much higher rate. Groundwater
monitoring wells would be constructed to provide continuous
checks on the efficiency of the slurry. The State would be
required to provide maintenance under PL f6-510.

Using Mason t Banger's equation (001), migration through a
\ 1-ft-thick layer of glacial till with an overall permeability
~. of 10"7 cm/sec would be expected to take 1 year, dispersing

about 0.001 Ib/yr PCBs. If sandy zones were encountered in
the glacial till, PCBs could escape at a higher rate.

: •'. Groundwater monitoring wells would be constructed to provide
continuous checks on the efficiency of the glacial till.
The State would be required to provide maintenance under
PL 16-510.

Capping of the Worth Ditch and the containment area would
prevent percolation into the contaminated area. Future con-
struction projects that would cause disturbance to the sur-
face and underlying toils (trenching, drilling, digging,

,., etc.) would not be allowed, to minimize deterioration of the
impermeable barriers.
This alternative would reduce the environmental hazards now
posed by the PCB contamination In the North Ditch area.

_ Contaminated toils in the Crescent Ditch/Oval Lagoon area
would be contained in-placej the reliability of the tlurry
vail and capping technologies and the glacial till is dis-
cussed in the Reliability section, below. Approximately
19,400 yd* of toil containing about 3,400 Ib of PCBs would
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not be removed from the North Ditch. The hydrologic systen
is currently not veil enough understood to determine the
extent of past or future PCB contamination by groundwater
movement from the North Ditch. However, the potential for
future groundwater contamination would be higher under this
alternative than under the other North Ditch alternatives
because of the remaining contaminated soils. While capping
would prevent direct percolation into the contaminated area,
some dispersion of PCBs through the groundwater could occur
because no containment wall would be present (010). However,
the PCBs represent less than 1 percent of all the PCBs now
found la the North Ditch/Parking Lot area.

This alternative would not remove approximately 19,400 yd*
of soil containing approximately 3,400 Ib of PCBs in the
North Ditch area.

This alternative would have greater land use impacts than
Alternatives 1 and 3. The Crescent Ditch area would remain
at-the existing ground elevation, and would be converted to
a parking lot. Future new uses would be restricted because
soil-disturbing construction activities could not be allowed.
Landfilling of the Oval Lagoon area with contaminated soil
and capping materials would elevate it about 10 feet above
the existing ground level. Ho future uses of this area would
be possible.

Duration of Cleanup Activities

Construction of the drainage bypass is expected to take about
1 to 2 months. Excavation activities are expected to take a
total of 1 to 2 months, and construction of the clay cap and
paving another 2 months. Zf the water treatment plant were
not protected against freezing weather, dewatering effluent
could not be released to the plant during freezing conditions.
Excavation below the water table would then have to take
place during nonfreezing weather. The overall duration for
this alternative is estimated to be 4 to 6 ncnths.

Impacts and Hitigation of Cleanup Activities

Excavation. Contaminated soils would be excavated from the
North Ditch and Crescent Ditch areas by backhoe or front -end
loader and transported to the Oval Lagoon containment area.
Excavation of contaminated soils would also be required for
construction of the North Ditch bypass and installation of
the well points to control surface and groundwater.

An average volatilization rate that can be expected from
exposed sand during excavation activities is 5,375 ug/m»/hx,
assuming average PCB concentrations in the exposed sand to
be 1,000 ppa. Volatilization that would occur during these
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•ctivities could be minimized by employing the following
mitigation measures:

• Keeping the area exposed by excavation as mall as
possible.

• Performing the work in as short a tine as .-possible,
by using more or larger equipment. '-'

• Covering the exposed material cot at the working
f»ce with organic materials (such as digested acti-
vated sludge, manure, paper mill sludge) or with
synthetic liner*.

c Performing the work in the vinter, since the rate
of volatilization during cold weather is less than
during warm weather.

The highest reported concentration in the Worth Ditch toils
it about 100,000 ppm (001). The predicted PCB concentration
in air durir.g excavation would be about 200 og/m*. The vola-
tiliz»tion rate is predicted to be about 163,000 ug/mVhr.
Typical concentrations range from 500 to 5,000 ppm. Pre-
dicted avertge PCB concentrations in the air would be less
than <.€ ug/a1. The average volatilization rate is expected
to be less than 5,375 ug/m*/hr for soils with concentrations
of 1,COO ppc PCBs. These values were extrapolated from data
for sa_-.d, assuming a 3.6-niph wind ar.d an air temperature of
63*7 (007). The volatilization rates from the sandy soils
of th« North Ditch area are expected to be closely approxi-
mated by these predictions. By comparison, the OSHA standard
for mr.xinrum worker exposure to Aroclor 1242 is 1,000 ug/m*
in the air at any time. MIOSB recommends that workers cot
be exposed to store than 1 ug/m* ID the air during an 8-hour
period (007). (See Health and Safety Keguirenents, later in
this section.)

Animals could be disturbed or affected by construction
activities that would alter or remove their habitats and
affect their normal daily and seasonal activities. Eovever,
such changes would be expected to affect relatively few
species and individuals and would be far outweighed by the
benefits to be gained from'removal of the contaminated
suiterial. Chorebirds, gulls, and possibly other species
cculc be attracted to the excavated areas (048).

Water Treatment. The groundwater removed by pumping from
the well points would be fully contained and processed
through a package water treatment plant. Secondary solids
discharged from the water treatment plant would be treated
with other area solids. All water would be treated to PCB
levels of below 1 ppb (the DSZPA standard). Treatment plant
•ffluent would be monitored (by grab sampling and 24-hour
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sampling) to ensure that discharges were below 1 ppb. An
onsit* laboratory would b« available to conduct the water
quality analyses. Effluent would b« discharged into Lake
Michigan or * sanitary a«wtr. Water discharged to the
sanitary sewer system would be processed again through the
Waukegan municipal wastevater treatment plant and discharged
into the Des Plaines River.

Backfill of Excavated Areas. The backfill of excavated areas
would require soils removal from an offsite borrow pit, causing
topographic and other sxinor local impacts to the borrow area.

Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048):

Noise. Koise would be produced by construction, exca-
vation, and transportation activities. Although high
noise levels could periodically occur in localised areas, -
they would be of relatively short duration. Noise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area.

Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previous levels at
the conclusion of the project.

Cultural Resources. Cultural resources in the Waukegan
Harbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Health and Safety Requirements. The PCB-contaminated soil,
sediment, muck, dust, and water associated with cleanup acti-
vities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup acti-
vity and associated work function would require the defini-
tion and enforcement of specific safety precautions and levels
of protection. Ecology and Environment, Inc., has prepared
a conceptual safety plan (Appendix). The plan calls for
protection measures for workers who may be exposed to PCB-
contaminated materials. Ambient air monitoring would be
performed, and all workers would require appropriate levels
of protection. Depending on ambient air monitoring results,
respiratory and dermal protection may be required downwind
of site cleanup activities. In addition to personal protec-
tion, the conceptual safety plan specifies site entry pro-
cedures, decontamination procedures, work limitations, and
material disposal requirements. A detailed health and safety
plan would be prepared during final design of the selected .
response measures.
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Reliability

Excavation. Excavation would b« accomplished using backhoes
and front end loaders. _Conventionally available- devices
based on well-developed technology are feasible for.the pro-
posed use. Failure could occur by loss of material during
•xcavation as a result of power loss, accident, or spilling.
Where material falls back into the working excavation, there
would be essentially no impacts. The impact of spills would
be to deposit a quantity of PCB-contaminated solids at one
or wore points on the site. The impact of such spills could
be minimized by prompt clc-anup of the spilled material and
of any soil or other material that was contaminated by the
spill.

Water Treatment. The water treatment system would use axist-
: ing technology and equipment shown to be effective in PCB
I .- removal. The tre&tnnnt plant would include a clearvell for
"" detention of treated effluent prior to discharge. PCS concen-

trations in the clearvell would be monitored, and if adequate
removal were not achieved, the water could be recycled through

— the plant until discharge standards (less than 1 ppb PCBs)
were »et.

• ~-

tl.irry Walls. Slurry walls are a relatively new construction
* technique, in general use for about 20 years. The technology
of construction is v*ll developed, but long-term performance

I data on the use of slurry walls as a seepage cutoff are notL available. While it is generally expected that slurry walls
would be relatively xmpervious, it is possible that 'windows"

{ of were permeable material could develop during slurry wall
construction. Trtnch backfill is done- below the surface of
the slurry, so that visual inspection of the backfill as it
reaches its final position is not possible. In addition,
the upper part of the completed slurry wall could be cracked

' by freezing, groundwater fluctuations, or other natural phe-
ncnena. The literature on the effect of PCBs on slurry wallf permeability is liaitad. Xt is anticipated that there would

i. be no significant effects, sines clay is generally accepted
as a liner for licensed PCB disposal sites. However, the
types of slurry wall available should be reviewed during
design. If the slurry wall failed to achieve the overall
average permeability desired, movement of PCB-contaminated
groundwater could occur more rapidly than anticipated. On

T the other hand, slurry walls have b«an used for groundwater
v. control on many projects and have a good performance record.

The containment arsa would b* monitored to permit ongoing
•valuation of the effectiveness and integrity of the slurry
walls and clay cap. The reliability of the containment

~~ could be enhanced with development of additional design
details:

PD52S.022 (-111



• Freeze-thav problems could be reduced by terminating
the slurry and cap wall below the frostline.,

• Use of a flexible membrane for the cap could be
considered for more freedom in site grading.

• Should contaminant movement be detected, an.- inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels
•o that any leakage would be into the containment
area.

Consideration of these types of details during design would
make this alternative effective in abating further PCS con-
tamination of the Waukegan area and Lake Michigan. The type
of slurry wall material should also be evaluated during
design. Overall, the reliability of slurry walls to reduce
the movement of PCB-contaminated groundwater it considered
good.

Glacial Till. The glacial till covering the bedrock in the
Waukegan area is unsorted, glacier-deposited sediment, con-
sisting of silt, clay, and lenses of sand, in which pebbles,
cobbles, and boulders are embedded. The thickness of the
glacial till typically ranges from 50 to more than 100 ft.

Because of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate core
than 20 to 30 ft, unless they reached a sandy zone of higher
permeability. These zones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) may also dis-
perse the PCS oil in the glacial till pore water.

Because of the limited information available at the time
they prepared their report, Mason 4 Hanger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001) .
Mason & Hanger recommended additional studies be performed
to determine the reliability of the glacial till.
PCBs are heavier than water. The PCBs could gravitate down
through the glacial till as evidenced by the PCB penetration
into the glacial till immediately adjacent to former OMC
discharge points in the Crescent Ditch (001). Penetration
of PCBs has occurred at that location with a concentration
of 240 ppm found at a depth of about 5 ft into the glacial
till (001).

Capping. The use of compacted clay as liners and caps for
chemical waste landfills is a well-developed technology.
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The use of asphaltic concrete ai a runoff-accelerating mem-
brane is alao veil devtloped. The clay cap could devtlop
cracks due to moisture content variationi, settlement, freez-
ing, or other natural phenomena. The asphaltic concrete cap
vould be us«d to help reduce the possibility of »oil noitture
changes, thus reducing the po»sibility of developing cracks
in the clay cap. It it anticipated that the asphaltic" con-
crete nernbrane vould require periodic maintenance to »eal
cracks that will inevitably develop as the pavement 'ages .

The impact of crocking of the cap system vould be to allow
additional surface water to infiltrate the ground, and pos-
sibly to permit sdnor amounts of volatilized PCBs to leave
the containment area. If infiltration increased, it could
provide hydraulic head inside the contained area that vould
increase tl-e flow of PCB-contaminated groundwater from in-
side the contained area to the surrounding or underlying
soil. Thitf vould result in further PCS contamination of
ad^acer.t arvl underlying soil. The amount of any such un-
controlled release vould be expected to be very snail. Over-
all, the reliability of the cap vould be considered good.

Permit Requirements

Permit requirements are anticipated to include:

• fcull vater removal permit (State)

permit for construction of wastewater treat-
a»».nt facilities

CSCOE Section 404 (disposal in vatexvays) permit

IEPA vater quality certification on all CSCOE per-
mits

NPDES permit (State/Federal) for point-source vater
discharge from the vater treatment plant

Kc.rth Shore Sanitary District approval if vater
discharge goes to a sanitary sever
City of Waukegan construction permits

Lccal land use approval

IEPA (Division of Land and Hoise) special vaste
hauler's permit
DSEPA toxic substances disposal approval
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• IEPA approval if mattrial is disposed in a cur-
. rantly non-PCB-approv«d site

• Certification of Authority to haul PCB commodities
(ICC and I1CC)

Saa Mason i Hanger's rtport (003) for further discusiion of
applicable governmental regulations.

Subalternative It Select Excavation

Response Objectivaa

This subaltemative would ba used only in conjunction with
Alternative 4A and 4B. The most highly contaminated araaa
in the Crescent Ditch/Oval Lagoon area would ba excavated
and disposed of offsita. Excavation, containment, onsite
disposal, and capping for the rest of the North Ditch area
would occur as described under Alternative 4A or 4B.

Because soils with the greatest PCB concentrations would b«
removed (About 440,500 Ib of PCBs in 5,500 yd* of soils),
this variation would reduce the impacts of possible PCB
migration or escape through the slurry wall and the glacial
till. The reliability of the slurry wall and capping tech-
nologies and the glacial till is discussed in the Reliability
Sections of Alternatives 4A and 4B. Subaltemative I would
ramove and dispose of offsite approximately 57 percent of
all the PCBs now found in the North Ditch/Parking Lot area.

With this subalttmative, the Oval Lagoon area would be
land filled and capped to about 10 to 15 ft above the
existing ground level.

Duration of Cleanup Activities

The excavation and offsite disposal of the highly contami-
nated "hot spots" would add about 1 month to the cleanup
activities of Alternative 4A or 4B. Total project duration
with this variation is therefore estimated to be 5 to 7
months.

Impacts and Mitigation of Cleanup Activities

Excavation. The highly contaminated soils have PCB concen-
trations greater than 100,000 ppm (001). Volatilization
during excavation and loading of these soils is estimated to
be in the range of 163,000 ug/m'/hr." Concentration in the
air above the most contaminated soils is estimated to be '
about 200 ug/m1.
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Solids Removal and ..Disposal. Excavated! soil would be trans-
ported by true* to an offsite disposal site. The trucks
vould have to be lined to prevent leakage. Cover or closure
of the trucks would prevent spillage and volatilization dur-
ing transport. Rule* and regulations controlling the trans-
port of toxic materials promulgated by the OSDOT, OSEPA,
XDOT, 1INR, and other applicable regulatory agencies would
be complied with. These include cleanup, safety, and spill
prevention and response measures.

Offsite disposal of excavated soil vould require approximately
550 truck trips to the disposal site using a 10-yd1 capacity
truck. The established full truck routes within the City of
Waukegan have sufficient capacity to accommodate the estimated
truck traffic, but some roadway congestion and roadway damage
could occur (048). Some species of terrestrial animals could
come into contact with contaminated materials if any loss
occurs during transport, and the contamination could be passed
into other terrestrial f:od chains (048).

Disposal cf the excavated soil would be la • licensed chemi-
cal waste landfill, and would be in compliance with State
*nd Federal standards for PCS waste disposal. PCB materials
with concentrations greater than 50 ppm Bust be nonflowable
if they are to be disposed of in a chemical waste landfill
(40 CFR 761). This altei-nativi assumes that the contaminated
•oils can be axcavated in a nonflowable state, since they
are mostly sand.

Reliability

Glacial Till. The gl&ci.-l till covering the bedrock in the
WauXegan area is unsorttd, glacier-deposited sediment, con-
sisting of silt, clay, and lenses of sand, in which pebbles,
cobbles, and boulders are tmbndded. The thickness of the
glacial till typically ranges from 50 to more than 100 ft.
Bectu** of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more
than 20 to 30 ft, unless they reached a sandy zone of higher
permeability. These zones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) may also
disperse- dissolved PCBs in the glacial till pore water.

Because of the limited information available at the time
they prepared their report, Kason ft Hanger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001).
Kason t Hanger recommended additional studies be performed
to determine the reliability of the glacial till.
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faction 7
ALTERNATIVES SUGGESTED FOR PUBLIC COMMENT

The preliminary, initial^ and detailed development" and evalua-
tion of alternatives were presented in the previous ;sections
of this report. The development and evaluation process was
used to determine the remedial action alternative for each
area that was cost-effective (i.e., "the lowest cost alterna-
tive that is technologically feasible and reliable and which
effectively mitigates and minimizes damage to and provides
adecruate protection of public health, welfare, or the en-
vironment"—Section 300.68 (j) of the HCP).

The alternatives that were retained from the screening pro-
cesses of Tasks 1 through 3 to the detailed evaluation of
Task 5 were considered technologically feasible and reliable •

; and would effectively mitigate and minimize dajnage to, and
provide adequate protection of, public health, welfare, and
the environment. The economic evaluation (Section 5) defined
the alternatives with the least cost. A summary of the de-

- tailed cost estimates and the pounds of PCBs controlled is
presented in Tables 7-1 and 7-2. The cumulative project

: costs versus the cumulative pounds of PCBs controlled are
t shown on Figure 7-1.

|- The relative advantages and disadvantages of each alternative
are presented in Tables 7-3 through 7-6. Alternatives for
each area were ranked together (e.g., Slip Bo. 3 Alternatives,
etc.). The relative ranking of (0) was used as the base
value. Zf one alternative was more favorable than another,
it was assigned a relative ranking of (*•). Less favorable
alternatives were assigned the relative ranking of (-) .

i Section 104 (c) [4] of CCRCLA requires that the need for pro-
tection of the public health and welfare and the environment
at the OMC cite be balanced against the amount of money avail-
able in the fund to respond to other Bites, which also present
a threat to public health and welfare and the environment.
Accordingly, the lead agency Bust consider the need to respond
to other releases in determining the appropriate extent of

; remedy for fund-financed response at the OMC site.

Based on this feasibility study, the five cleanup actions
listed below comprise OSEPA's recommended cleanup plan for
the OMC Bite.

• flip lio. 3 and Upper Harbor! Subalternative I. This
_ •ubalternative would be used only in conjunction with

Alternative (B, FCB-contaminated sediment, Band,
and silt would be dredged from the localised area
near the former OMC outfall. This material contains
the greatest PCB concentrations in the harbor and
represents 92 percent of all the PCBs now found in
Slip Ho. 3 and the Upper Harbor. This alternative
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Table 7-1

SUtttARY TABLE •
DETAILED COST ESTIMATE AND POUNDS OF PC1S CONTROLLED

SLIP NO. 3 AND UPPER HARBOR
OHC HAZARDOUS WASTE SITE

UAUKEOAN. ILLINOIS
I3-5H28.0

Slip No. 3 Upper Harbor

Alternative

2li Bred|e-0evatar in
Diapoae

2Di Dredge-devater in largea-Flm-
Dlapoae

in3l

6Al

6St Coejtain-Dredge Fart of Upper
•arbor-Cap

6AIi Select t>cavation-Co«tain-

611 1

Coat a
Fnonda

Controlled

Coat
Far
Found

Found a Coat Far
Coat a Controlled Found

fart «f U»»«r Harbor-Cap

910.740.000 290,000 937.00 924,830,000 4,800 95.172.90

9,380.000 290.000 33.00 N/A* N/A N/A

7,630,000 290.000 26.30 13.690.000 4.800 2.832.10

9,300.000 310,000 30.00 -k

6,100,000 306,900 19.90 . . .

12,430.000 310.000 40.20 ...

9.230.000 306.900 30.10

%/A - not applicable.
Inclwded with Blip No. 3.
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Table 7-3

IANKISC PIOCEDUU
SLIP NO. 3

CMC HAZARDOUS WASTE SITI
WAUKICAN, ILLINOIS

13-5K28.0

Jtankinf KuabtTi.

Crittria

Capital coat

Life cycle coat

Lonj-ttra environmental impact

Short-tars environmental impact

Isplenentation timt

Con* true tibility

fallibility

Health riek*

Safety requirements

Land reuae

Complexity of operation

AI terra

2B 2D 3 6A

o
o

* * * —

o
4. * - 0

... o
* * * -

0 0 0 0

... o
* * * o

o

tlvif

ii
*
*
-
0

0

0

-
0

0

0

0

6AI

0

0

0

-
0

0

0

0

-
0

"

fell

0

0

-
-
0

0

-
0

-
0

*

Hoc*: - 1« leaat favorable; * is moic favorable.
2B: Drtd|t-Devater la Lajoon-Fix-Diipoae
2C: Drid|c-Divat«r in B«r|«»-7ii-Diipoa«
3: Dr«djt-D«vttir in Lajoon-Dlipon

6B: Concaia-Drtd|t Part of Vpptr Rarbor-Cap
&AJ: Stlact Eicivttion-Concaia-Drid|t-Cap
6BI: Scltct Izcavacioa-Concala-Drtd|t Pare of ITp?«r Earbor-Cap
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Tabli 7-4

nocorai
UTPEI EAMOR

CMC lAZAKDOUS WASTE SITE
HAUEEGAN, ILLINOIS

13-S>I2S.O

I j

r

Altersecivti
Critiria

Capital coat

Ufa cjcla coat

Long-tar* anvlronatntal iapact

Short-cara aavironacstal tnptct

I«pl«&«ntatiOB Ci»e

Coaatructibillty
*

^liability

laalth rlaLs

Safety raquiraaaata

Land rauaa

Cosplaxity of oparatioa

2B 3 6A 6B

0 *

o
» o
0 * 0 0

* - 0 0

» .* 0 C

* « — -

0 0 G C

0 0 0 C

* - 0 0

0 0 i

0

0

3

-

•>
0

0

0

-
0

-

6BI

0

0

-
-

0

0

-
0

-

0

-

•oca: - It laa«c favorabla; * is vote favorabla.
21: Orad|i-Dtvacar la Laiooa-Fix-Diapoaa
3: Dradie-Dcwattr la L*iooa-DiJpoaa

(A: Contaia-Drtd|t-Cap
6B: Coataia-Dradgt fart of Uppir E»rbor-Cap

4AI: Saltcc Excavatioa-Cont»lD-Drt(i|t-Cap
ill: Salact txcavatioa-Coot»la-Dr»d|t ?art of Upp*r Earbor-Cap
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Table 7-5

1AKJUHG HOCEDUI2
BORTB DITCH

CMC HAZARDOUS VAST! SITE
VADIIGAN, ILLINOIS

13-5H2S.O

Linking Hunbera

Criteria

Capital coat

Life cycle coat

Locg-tera environmental impact

Short-term environmental impact

Implementation time

Conatructibility

Reliability

Health riikj

Safety requlrementa

Land reuae

Complexity of operation

Altlrnat ivts
_

-

-

*

-

*

0

+

0

-
+

—

2
-
-
*
0

*
+

*

0

+

+

*

.4A

*

*

-

0

-
+

0

0

0

0

*I
0

0

-
0

-
+

0

0

0

0

4AI

0

0

0

0

-
•*•

0 s
0

-
0

0

4BI_

0

0

-

0

-
*

0

-
0

0

•oca: - la Itasc favorable; » la aoat faTorable.
1: Ezcavace-Diapoae
3: txcivitt-Tlx-Diipoae

4A: Excavact-Contain-C*p
41: Excarace-Contaln ?art of I-W Fortloti of the forth Bitch-Cap

4AI: Select Excavatlon>Excavate-Coctaln-Cap
4BI: Select Lxcav«tion-Exciv«ct-Cont*ln ?art of Z-U Portion of the

Worth Bitch-Cap
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Tab la 7-6

IANTINC
PAULING LOT

OMC HAZARDOUS WASTE SITE
UAUKXGAN, ILLINOIS

13-5M28.0

Koabtrt
r Altarnativt«_

Crittria 1 3

Capital cost

Lift cycl« cott

Lon|-t«r» •sTirooBcnttl Impact

rhort-ttr» •Dvironatotal lzp«ct

Cotutructlblllcy 0 0 *

E«ll*blllcy * * 0

I tilth risk* 0 0 0

(aftr? r*quirca«Bts - - 0

Land nus* * * 0

Covpluticy of operation - - 0

•oca: - la laaat faTorabla; * la «eat favorabla.
1: txcavate-Dlipon
3: £icavata-Fix-Diapoaa
4: Contala-Cap

D»98.0i2. 7-7



would remove, fix, and diipoie of an estimated
5,700 yd1 of PCB-contaminated material containing
about 286,500 Ib of PCBs. The naterial wovld be
diipoaed of offsite in a licensed chemical waste
landfill. The estimated Order-of-Magnitude cost
is $3,150,000. :

• Slip No. 3 and Upper Harbor; Alternative 6B. A
cofferdam with a slurry wall would be constructed
around the perimeter of Slip No. 3, part of the
Upper Earbor sediments would be dredged into the
contained area, and then the containment area would
be capped. The estimated Order-of-Magnitude cost
is $6,100,000.

The emerging technology, such as the Pollution
Sciences extraction or bacterial destruction tech-
nique, should b« reevaluated before placement of
the cap to determine their cost effectiveness.

• North Ditch Area; Subaltemative I. This subalter-
native would be used only in conjunction with Alter-
native 4B. PCB-contajninated soil would be excavated
froa the localized areas in the Crescent Ditch and
Oval Lagoon. This material contains the greatest
PCS concentrations in the North Ditch area and
represents 57 percent of all the ?CBs now fourd in
the North Ditch/Parking Lot area. This alternative
would remove and dispose of an estimated 5,500 yd*
of PCB-contaminated soil containing about 440,500
Ib of PCBs. The soil would b« disposed of offsite
in a licensed chemical waste landfill. The estimated
Order-of-Kagnitude cost is $740,000.

• North Ditch Area; Alternative 4B. PCl-contaminated
soil would be contained and capped in the Crescent
Ditch/Oval Lagoon area. A pipeline to bypass the
east-west portion of the North Ditch would also be
constructed (with partial excavation of PCB-contami-
nated soil to install the pipe). The PCB-contami-
nated soil from the bypass excavation would be
placed in the Crescent Ditch/Oval Lagoon area before
capping the area. The estimated Order-of-Magnitude
cost is $4,210,000.

• Parking Lot Area: Alternative 4. PCB-contaminated
soil would be contained and capped in the Parking
Lot area. The estimated Order-of-Magnitude cost
!• 13,210,000.

The total estimated Order-of-Magnitude cost to implement the
above alternatives is $17,410,000.

PD998.059 7-1



Public comment* will be received during the 30-day public
comment period. The CSEPA Record of Deciiion issued at the
• nd of the public comment period will determine specifically
the alternatives to be implemented, with nodifications, if
any, resulting from public comment.

" • A concep.ua! design will be prepared for the raffledia.1 action
alternative (g) selected by DSEPA.

»

The following individuals participated in the preparation of
thi» feasibility study:

U.S. Environmental Protection Agency

Mr. Jack Braun
Environmental Scientist
U.S. EPA/Remedial Response
Section 2 5HR-13th Floor •
230 S. Dearborn
Chicago, Illinois (0604

' " (312) 886-6214

CH2M HILL
v ~_ ^^~~i^^—i^^^*^i*^*^^^

} Mr. St«wart L. Davis
Project Manager
CH2M HILL

t 2020 S.W. Fourth Avenue
Portland, Oregon 17201
(503) 224-9190
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PCBs are heavier than water. Tht PCBs could gravitate dovn
through the glacial till ai evidenced by the PCB penetration
into the glacial till immediately adjacent to former OMC
discharge points in the Creicent Ditch (001). Penetration
of PCBs has occurred at that location with a concentration
of 240 ppm PCB found at a depth of 4 ft 9 in into the
glacial till (001). . •

'Removing the very high concentrations of PCBs near the OMC
outfalls would renove the area where the PCBs have been
known to migrate into the glacial till.

Transportation. Transportation would be accomplished using
dump trucks. Failure could occur by loss of material from
the truck through leakage, spilling over the top, dusting,
volatilization, or spills resulting from vehicle accidents.

The impact of leakage, dusting, and volatilization would be
to dispense small amounts of PCBs all along the haul routes.
These types of uncontrolled release could be minimized by
the use of tailgate seals and covers.

The impact of spills would be to deposit a quantity of PCB-
contaminated solids at one or more isolated points. The
risk of spills over the top of the truck could be minimized
by use of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and team ready during hauling.

Permit Requirements

Permit requirements are anticipated to include:

• Hell vater removal permit (State)

• XEPA permit for construction of wastewater treat-
ment facilities

• USCOE Section 404 (disposal in waterways) permit

• ICPA water quality certification on all DSCOE
permits

• WPDES permit (State/Federal) for point-source
water discharge from the water treatment plant

• North Shore Sanitary District approval if water
discharge goes to a sanitary sewer

• XEPA (Division of Land and "Noise) special waste
hauler's permit

• City of Waukegan construction permits

PD525.022 6-116



• Local land use approval

• Certification of Authority to haul ?CB commodities
(ICC and J1CC).

• DSEPA toxic substances disposal approval .

• IEPA approval if material 1* disposed in a cur-
rently non-PCB-approved site

See Mason I Hanger's report (OC3) for further discussion of
applicable governmental regulations.

PD525.022 €-117



• • Appendix
CONCEPTUAL SITE HEALTH AND SAJETY PLAN

INTRODUCTION

The conceptual site health and safety plan is intended to
outline, in general terns, the various requirements to allow
renedial site activities at the OMC site in WauX/egah, Illi-
nois. Remedial site activities may include cleanup' activi-
ties such as hydraulic and/or mechanical dredging, excavation
and devatering of soil, trenching, and waste hauling via
trucks and/or barges.

The waste characteristics include liquid, solid, and sludge
materials of a toxic nature. PCBs froa hydraulic fluids
usod in an aluminum die-casting facility are the source of
tho wastes that have contaminated WauJcegan Harbor and the
North Ditch/Parking Lot axaas.

EA2AJID EVALUATION

Tho cleanup activities Bay include hydraulic, pneumatic,
and/or mechanical dredging of harbor sediments including
those in Slip No. 3; devatering and subsequent excavation of
so:. Is of the North Ditch; and excavation of contaminated •
•oils from the ParXing Lot area. The last two items will
retruire the collection and diversion of stonnwater runoff.
Dewatering siay involve the construction of a devatering
lagoon. v
Th« health hazards associated with the above cleanup activi-
tius are both chemical and physical in nature and include:
respiratory and dermal hazards, noise, and hazards associated
with the construction, excavation, and trenching.

Volatilization of PCBs and increased dust levels containing
PCBs during dredging and excavation operations will temporar-
ily increase PCS concentrations in the air. These levels
nay exceed the OS HA standards and NIOSH recommendations of
1.0 mg/m» and 1.0 ug/m», respectively, loth volatilized
PCBs and PCB-laden dust, as well as high PCS concentrations
in the excavated materials (toil, sludge, and water) will
require dermal protection. Voi»e and other physical hazards
vill be produced by construction activities. Both State and
Federal OS HA aafety and health standards that apply to the
construction industry (such as 29 CTR 1926/1910) must be
enforced.
As stated above, the OSRA permissible exposure limit is 1.0
»?/&'. The NIOSH recommended level is 1.0 ug/mj for a 10-
hour time-weighted average, due to PCS designation as a
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suspected carcinogen. The immediately dangerous to life or
health concentration is 5 mg/m1.

PCBs are colorless to dark brovn liquids that posses.* a mild
hydrocarbon odor. However, this compound will most likely
be bound to the soil and. sedimei.t components of Waukegan
Harbor and surrounding CMC facility areas and environment.

The najor routes of entry into the body are inhalation, in-
gtstion, and skin or eye contact. The target organs are the
•kin, eyes, liver, and kidneys. Major symptoms of PCS expo*
sure include eye irritation, dermatitis (notably chloracne),
hepatic degeneration, fatigue, dark urine, and jaundice.

General first aid procedures include:

• If PCBs get into the eyes, immediately vash the
eyes for at least 15 minutet with copious amounts
of water, occasionally lifting the lower and upper
lids. Medical attention should be sought immedi-
ately. Contact lenses are not to be worn by per-
sonnel during any onsite activities.

• Any contact with the skin will require the prompt
washing of the contaminated areas with soap or
mild detergent and water. If liquids or soils
potentially contaminated with PCBs penetrate
through clothing, the clothing should be immedi-
ately removed and the skin should be washed as
described above. Any signs of skin irritation
warrant prompt medical attention.

• If a worker breaths in significant amounts of PCB-
cor.taminated air, the exposed individual should be
moved to an uncontaminated area zt once. Medical
attention should be sought promptly. If breathing
has stopped, artificial respiration should be per-
formed.

• If ingested, seek medical attention immediately,
induce vomiting with syrup of Ipecac or physical
•cans. Do not make an unconscious person vomit.

Those personnel who will come into direct contact with PCI- •
contaminated soils, sludges, and liquids are at the greatest
risk and must-be protected and monitored accordingly. Those
personnel who will work close to defined PCB-contaminated
areas, (i.e., heavy equipment operators) will also be at
high risk and must be properly protected and monitored.

The greatest potential health hazards within the project
area are as follows:

PD999.003.2 A-2



:
I-

• Th* massive amount of contaminated sediment dredged
from Slip No. 3 and associated duit»

• The contaminated sediments, sands, and clays near
the abandoned CMC outfalls

• The contaminated coils of the Crescent Ditch' and
Oval Lagoon located on the western end of the
Worth Ditch

• The contaminated coil areas designattd as 'hot
•pots" located in the parking lot

• The contaminated water and dredged toils in and
around the dewatering basins, if used, and general
construction and cr edging activities oniite

The variously contaminated toils, sedi.Ter.ts, snick*, dusts,
and water adjacent to and tt*eciatft4 with the aforementioned
areas and activities present potentially significant health
hazards to the personnel involved in this cleanup. Therefore,
all personnel who will come into direct contact, with these
contaminated materials must be provided vith the maximum
allowable protection including self-contained breathing ap-
paratus (SCBA) and sufficient dermal protection. Personnel
monitoring and subsequent analysis will be required in order

!

to document a lowering of this protection level. Dependent
upon ambient air monitoring results/ specific respiratory
•and dermal protection mzy be required downwind of any site
cleanup activities and holding basins.

lach specific cleanup activity and associtted work function
will require the definition and enforcement of specific
safety precautions and levels of protection. This conceptual
safety plan will require updating as the final abatement
alternatives are better defined. Once work has begun onsite,
daily safety meetings art to be held so t« to specifically
define individual worx .rwtfonsibilitiet in relation to recog-
nized hazard potentials. Therefore, various ̂ edifications
to the site safety plan nay be required.

SXTETY WORK

The site perimeter shall be established and the tones of
contamination identified. Prior to cleanup activities, con-

;. ,, tamination will be limited to sediments, water, and soil.
~ During construction, new areas may be identified, including

the worksite air.
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Personal Protection

Level of protection nay include Level 1 and C protection
equipment. Those in direct contact with the contaminant
shall wear Butyl splash protection aprons; along with neo-
prene/viton gloves over surgeon gloves; disposable PVC-
coated, or better, coveralls over chemically resistant-.cover-
alls; and disposable booties over steel toe/shank neoprene
boots.

Those workers in areas of PCI levels in the air of 1.0 mg/n>*
or greater shall wear supplied air respirators with full
facepiece helmet or hood, or SCBA's with full facepiece,
operating in the positive pressure mode. Those in areas
less than 1.0 mg/m1, shall wear full face air-purifying respi-
rators with high efficiency organic vapor/dust canisters or
cartridges .(respiratory equipment nust be HIOSB approved).

Surveillance equipment and other safety equipment will in-
clude air sampling pumps with florisil collection tubes,
total dust particulate counter or Hi-volume sampler, wind
speed and direction device, air escape mask, first aid
kit(s), portable emergency eye/face wash, showers and change
room.

• Decontamination Procedures

Disposables shall be removed at the hotline. All nondispos-
ables shall be washed in the following series: 1) detergent
and water solution; 2) clean water rinse. Nondisposable
work clothing shall be changed daily and checked for con-
tamination. Any contaminated clothing underneath dispos-
ables shall be properly discarded. Wash tubs and/or basins,
brushes, decon solution, pressurized sprayers, plastic sheet-
ing for equipment drop, plastic bags, drums, labels, and
those items necessary to comply with Federal Industry and
Construction Regulations shall be provided.

Site Entry Procedures

Site should be entered from an upwind hotline in the level
of protection required for the associated task. Strict con-
tamination avoidance techniques will be practiced by all
personnel onsite.

•Note: NIOSH currently recommends an 'action level* of
1 mlcrogram/cubic meter in ambient air for requiring the
use of supplied air/SCBA. The above-referenced "action
levels" re'fer to current OSHA standards for exposure to
chlorodiphenyl (42% chlorine).
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V'ork Limitation! (Time of Day, Ite.)

- In daylight hours, heat stress Bust be carefully watched,
i and appropriate alteration of work activities should be

_ incorporated, i.e., work 'shifts, time-of-day shifts.
r • Investigaticr.-5fcr.Lved Material Disposal

Xll disposable clothing and materials that are potentially
contaminated must be properly bagged and labelled and dis-
posed of properly. All contaminated sediments, soils, and
liquids that leave the site must meet all Federal 0.0.7. and
State of Illinois Regulations. Xll onsite equipment such as

[ heavy excavation and dredging equipment must be properly
1 decontaminated prior to leaving the designated hot tones.

1

' ', Tnis ifc * ccnctpcv.al site safety plan, and does not include
the detailed information that would be incorporated in a

; . final site vafati plan for the OMC site. Additional informa-
LJ ticn should be developed when final remedial alternatives

are better defined. Additional information to be developed
r~ includes:

• Local resources for emergency situations

Crergenry routes (hospital, etc.)

Delineated responsibilities

Prcvisirns for contingencies

Site layout and tones of contamination

Detailed level of protection per specific site
activity
Detailev access and egress points
Detailed air monitoring activities
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